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The * Broomstick” Train.—Fancifal 
Conceits of Dr. Wendell Holmes. 


In the August Atlantic Monthly, Dr. Oliver 
Wendell Holmes, in ‘‘Over the Teacups,” 
causes one of his characters to speak as fol- 
lows of the electric train: 

‘There are crowds of people whirled 
through our streets on these new-fashioned 
cars, with their witch broomsticks over- 
head—if they don’t come from Salem, they 
ought te—and not more than one in a dozen 
of these fish-eyed bipeds thinks or cares a 
nickel’s worth about the miracle which is 
wrought fortheirconvenience. They know 
that without hands or feet. without horses, 
without steam, so far as they can see, they 
are transported from place to place, and 
there is nothing to account for it, except the 
witch broomstick and the iron or copper 
cobweb which they see stretched above 
them. What do they know or care about 
this last revelation of the omnipresent 
spirit of the material universe? We ought 
to go down on our knees when one of these 
mighty caravans, car after car, spins by us, 
under the mystic impulse which seems to 
know not whether its train is loaded or 
empty. We are used to force in the muscles 
of horses, in the expansive potency of 
steam, but here we have force stripped stark 
naked—-nothing but a filament to cover its 
nudity—-and yet showing its might in efforts 
that would task the working beam of a 
ponderous steam engine. I am thankful 
that in an age of cynicism I have not lost my 
reverence. Perhaps you would wonder to 
see how some very common sightsimpress me. 
Ialwaystake off my hatif I stop to speak to a 
stonecutterathiswork. ‘ Why ?’do youask 
me. Because I know thathisis the only labor 
that is likely to endure. A scoreof centuries 
has not effaced the marks of the Greek’s 
or the Roman’s chisel on his block of mar- 
ble. 

‘And now, before this new manifestation of 
that form of cosmic vitality which we call 
electricity, I feel like taking the posture of 
the peasants listening to the Angelus. 
How near the mystic effluence of mechan- 
ical energy brings us to the Divine source 
of all powerand motion! In the old myth- 
ology, the right hand of Jove held and sent 
forth the lightning. So, in the record of 
the Hebrew prophets, did the right hand of 
Jehovah cast forth and direct it. Was 
Nahum thinking of our far-off time when 
he wrote, ‘The chariots shall rage in the 
streets, they shall jostle one against another 
in the broad ways; they shall seem like 
torches, they shall run like the light- 
nings ?’” 

The fancy about the ‘‘ witches’ broom- 
sticks,” suggested to another character in 
‘Over the Teacups,” a poem on the electric 
train. It describes how the Salem witches, 
becoming tired of their life after 200 years’ 
stay in the world below, obtained permission 
from their master to return to earth. They 
created a disturbance, whereupon the ‘‘ Boss 
of Bedlam” summons them. Dr. Holmes’ 
rhyme continues : 

‘*They came, of course, at their master’s call, 

The witches, the broomsticks, the cats and all. 

He led the hags toa railway train 

The horses were trying to drag in vain. 

* Now, then,’ says he, * you’ ve had your fun, 

And here are the cars you've got to run. 

The driver may just unhitch his team, 

We don’t want horses, we don’t want steam ; 

You may keep your old black cats to hug, 

But the loaded train you have got to lug.’ 

Since then on many a car you'll see 

A broomstick plain. as plain can be ; 

On every car there's a witch astride— 

The string you see to her leg is tied. 

She will do a mischief if she can, 

But the string is held by a careful man, 

And whenever the evil-minded witch 

Would cut some caper he gives a twitch. 

As for the hag, you can’t see her, 

But hark ! you can hear her black cat's purr, 

And now and then, as a train goes by, 

You may catch a gleam from her wicked eye. 

Often you've looked on a rushing train, 

But just what moved it was not so plain. 

It couldn't be those wires above, 

For they could neither pull nor shove ; 

Where was the motor that made it go 

You couldn’t guess, but now you know. 

Remember my rhymes when you ride again 

On the rattling rail by the broomstick train !” 


Oxen Supplanted by Electricity. 
An electric railway has been built at 


Electric Headlights on Locomotives. 

Electric headlights will hereafter be used 
on the passenger trains of the Louisville, | Boxholm, Sweden, and is the first of its 
New Albany and Chicago Road. Contracts | kind in Scandinavia. It is intended for the 
have already been let for equipping the | transport of the various kinds of manufac- 


‘three locomotives that haul the night! tured iron from the works to the store- 
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express between Indianapolis and Chicago, 
and the five engines that haul the night ex- 
press between Chicago and ae with eat tite tate’ cans Wath ep onl: Gown. 
powerful electric lamps, and one — The motive power, in the first instance, is a 
now running has already been supplied | 50 horse- power turbine, which works two 
with the light. of Wenstrom’s well-known dynamos. 


help of oxen. The electric locomotive now 
draws one or more trucks with a load of 


GREAT AND PROGRESSIVE TELE- 
PHONE WORK. 


THE NEW THIRTY-EIGHTH STREET EXCHANGE 
OF THE METROPOLITAN COMPANY GRAPH- 
ICALLY DESCRIBED AND ILLUSTRATED— 
TELEPHONE WORK SCIENTIFICALLY AND 
ARTISTICALLY DONE—AN INTERESTING 
ARTICLE FOR THE DELEGATES TO THE 
TELEPHONE CONVENTION AT DETROIT THIS 
WEEK. 

We illustrate in this issue the latest addi- 
tion to the New York telephone system. 
The new building erected by the Metro- 
politan Telephone and Telegraph Company, 
in West Thirty-cighth street, and various 
interesting features of the equipment of 
the exchange, are represented in the cuts 
which accompany this article. 

The system, as carried out at Thirty- 
eighth street, represents the highest develop- 
ment of the telephonic art, and in its design 
and construction, down to the smallest de 
tail, the high-water mark of telephone en 
ginecring has unquestionably been reached. 

This office is but one of an entire series of 
similar centers of communication now in 
course of establishment in the various 
districts of New York. The new buildings 
are all fireproof structures, planned and 
erected by the Metropolitan Company 
specially for the purpose they are to serve, 
and they will be essentially, first and fore- 
most, telephone buildings. They will be 
equipped with the latest and most improved 
forms of switching apparatus, and will be 
connected together by a rapid working 
double track system of underground metallic 
circuit trunk lines. 

Every part of the new construction is car- 
ried out on a metallic circuit basis, so that 
any subscriber can be supplied with a 
metallic circuit line and secure the benefits 
of the improved service upon payment of a 
rate sufficient to cover the extra cost of 
working under the new system. 

With the completion of the Thirty-eighth 
street exchange, New York has three 
modern metallic circuit exchanges, viz: 
Cortlandt street, Eighteenth street and 
Thirty-eighth street. These three offices 
have between them an ultimate capacity 
for handling 13,200 metallic circuit sub- 
scribers. 

There are now in process of construction 
three more fireproof telephone buildings of 
a similar type to that at Thirty-eighth street; 
one at Spring street, west of Broadway ; 
another at Franklin street, in what is koown 
as the ‘‘dry goods” district, and a third at 
Broad street, in that part of the town where 
export and commission merchants fore- 
gather. These three exchanges, when com- 
pleted, will have facilities for handling 
10,800 additional metallic circuit subscribers. 


houses, which has hitherto been done by the | Furthermore, a new central office is now 


being equipped at Seventy-ninth street and 
Third avenue, and the switchboard and 
other apparatus atthe present Harlem ex- 
change are being altered to meet the require- 
ments of metallic circuit working. All of 
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this work involves, practically, the recon- 
struction of the older plant besides substan- 
tial additions of new work. 

The extent of the outlay and the 
amount of engineering skill required in 
this substitution of new methods for old, 
are not confined solely to questions of cen- 
tral office equipments. Subways must be 





built and cables laid between office and 


apparatus is installed, forms an object 
lesson of denial and refutation to the 
irresponsible statements so frequently cir- 
culated in the daily press to the effect that 
the telephone companies, for some occult 
reason associated with the expiration of 
patents, deliberately withhold from the 
public their best forms of apparatus. 

In Fig. 1 is shown a view of the exchange 
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Fic. 2.—FLoor PLAN OF OPERATING ROOM OF THE THIRTY-EIGHTH 
STREET EXCHANGE. 


office and radiating from the different offices building, which is of fireproof construction 


to groups of subscribers, and this through 
the most crowded streets, both above the | 
surface and below, that are to be found in | 
the world. (It is scarcely necessary to in- | 





form our readers that many of these sub- 
ways are already finished and the cables in 
operation ; between two and three hundred | 
50-pair underground cables are now con- 
nected up at the different New York 
exchanges and the number is increasing 
daily). In order to reach the Harlem ex- 
change with underground cables, a subway 


throughout and built of Perth Amboy 
“‘telephone” brick, with terra cotta and 
stone trimmings. 

In general style of architecture the new 
building bears a strong family resemblance 
to telephone headquarters at 18 Cortlandt 
street. Throughout the building the finisb 
is of the finest and most substantial descrip- 
tion, and nothing bas been spared to make 
the arrangements for lighting, heating avd 
ventilation as nearly perfect as possible. 

The exchange is located on the seventh 


has to be constructed passing for miles | floor, a plan of which is shown in Fig. 2. 


through solid rock, which can only be; 
excavated by blasting. Without further 
particularizing, it is pretty safe to say that 
at no period in the history of telephony has 
such concentrated and well-directed work 
been brought to bear upon the problem of 
securing and maintaining good service as 
that now being pushed forward by the pro- 
gressive and far-seeing management of the 
Metropolitan Telephone Company. 

To return to the special subject of this 
article—the new exchange—the entire | 
equipment of the Thirty-eighth street build- | 
ing may be taken as a fair example of the | 
standard of construction which now pre- | 
vails in the company, and the thoroughly | 





perfect manner in which every part of the 
complex system of wires, connections and 


The switchboard,- which, it is hardly neces- 
sary to say, is of the well-known Western 
Electric type of multiple board, is arranged 
in the form of a letter U, the operators 
working on the inside of the board, thus 
giving the chief operator a clear view of all 
that is going on. The room is furnished 
with a view to affording those using it the 
most harmonious surroundings possible, the 
idea being that with a flace to work in both 
comfortable and attractive looking, the work 
will be well and conscientiously done. The 
floor is covered with linoleum and a wide 
strip of carpet extends round the room in 
front of the switchboard. The chief opera- 
tor’s desk (of a new and improved type, see 
Fig. 5) stands on a handsome rug ; the walls 
are hung with appropriate etchings and 





engravings, and in the angles of the room 
and at other suitable points are placed 
tropical plants. These comparatively un- 
ambitious decorative effects give the whole 
room a cheerful and refined appearance 
which must re-act upon the operators, as 
already suggested, in a manner which is not 





to be measured in mere dollars and cents. 
The company’s interest in the welfare of 
their employés does not cease at the operat- 
ing room ; next to it, in the West wing of 
the building, is an extensive locker room 
in which each operator bas a separate com- 
partment for her belongings. Beyond this 
is another large room which is furnished 
with tables and. lounges. Here also is 
stationed a coffee urn, from which coffee is 
dispensed to the operators, without charge, 
by a matron whois entrusted with the super- 
vision of the arrangements for the comfort 
of the girls which we have just described. 

Turning again to technical matters, in the 
East wing are situated the battery and power 
room and the underground cable terminal 
room. Here are contained the vital parts 
of the exchange, and everything is so dis- 
posed that the most complete supervision 
can be maintained over all the thousand and 
one details, many times repeated, which are 
inseparable from any such concentration of 
wires and apparatus. 

In the battery room is located the power 
table, provided with a number of small 
power generators operated by electric motors. 
Besides these, a Jarge battery rack, standing 
in the middle of the room, contains a num- 
ber of gravity batteries for use in case of an 
emergency, such as the failure of the motors 
from any cause ; the battery current is used 
in connection with a rapidly vibrating ‘‘pole- 
changer” which causes the current to change 
in direction similarly to that produced by 
the generators. The wires from the gener- 
ators and batteries are connected to a 
‘*power” switch by means of which any 
generator can be switched on to any section 
of the switchboard, or, if necessary, two 
sections of the board may be supplied with 
current from one generator. 

In the terminal room, as its name implies, 
are to be found the terminals of the under- 


ground cables, each provided with their | 
necessary auxiliary apparatus in the shape | 


of strong current arresters and double 
wound resistance coils. Here also are lo- 
cated tbe distributing board and chief in- 
spector's desk. 

The distributing board, which plays a 
very important part in the terminal room, 
is the invention of Mr. A. S. Hibbard, of 
the Long Distance Telephone Company ; a 
good idea of its construction is conveyed by 





strong construction ; the openings between 
the rods are large enough to admit of the 
insertion of the hand and arm, thus facilita- 
ting the handling of the connecting wires. 
All of the lateral cross connecting wires are 
run on the horizontal planes and the up and 
down runs are made on vertical planes at the 
rear; thus the openings at the front can 
never be obstructed. 

This distributing board represents one of 
the most important advances in central 
oftice equipment made during the year and 
introduces a standard method of arranging 
one of the most troublesome adjuncts of a 
busy exchange. 

The chief inspector’s deck, the location of 
which is shown in the floor plan in front of 
the distributing board, is a comparatively 
new feature in central] office equipment. It 
is of special design, and is provided with a 
testing outfit, consisting of a Wheatstone 
bridge, galvanometer, relay, key, etc. 

A sectional view of the completed switch- 
board is shown in Fig. 4. At the top of 
the board are the condenser, transmitter 
holder and buzzer. Below these are the 
subscribers’ spring-jacks connected to the 
switchboard cables supported on a bracket. 
Under these are the answering jacks, and 
further down the connecting cords and plugs 
and the subscribers’ drops. These drops are 
of the tubular pattern, and serve the double 
function of calling and clearing-out drops. 
On the lower shelf or keyboard are located 
the double ringing keys and condenser listen- 
ing keys. The keyboard is separated from the 
main part of the switchboard by a ‘‘ hog- 
trough,” which effects a substantial saving 
in the reach of the operator. At the bottom 
of the back part of the board is located the 
intermediate distributing board, to which all 
of the return cables are run before they are 
extended to the answering jacks and drops. 
By means of this arrangement any line may 
be terminated at any drop in the system 
without changing its spring-jack in the face 
of the board above. Thus it will be seen 
that the number of subscribers which may 
be assigned to any operator can be varied 
according to the amount of business done 
over the lines, and the work distributed 
fairly throughout the board—a particularly 
valuable feature. The retardation coils are 
placed at the back of the intermediate dis- 
tributing board, being protected by remov- 
able panels. The return cables run in a 
trough at the rear of the board, as shown in 
the drawing. 

The new exchange, which we have de- 
scribed above, is now operating some 1,600 
lines, which formerly terminated at the old 
Thirty-ninth street office. The ultimate 
capacity of the Thirty-eighth street switch- 
board is for 3,600 subscribers, and no doubt 
when the improved service becomes more 
generally known and fully appreciated, the 
increase of subscribers will bring up the 
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the accompanying illustration (Fig. 3). 


The | number to within measurable distance of 


switchboard cables are soldered to clips | the limit. 


mounted upon hard rubber strips, as shown | 


This is the first office for which there 


in the foreground. The underground cables | were complete plans and specifications made 


are extended by flexible cables (not shown) 
toasimilar arrangement on the other side | 
of the board (which is in reality an iron 
framework). The cross connections from 
one set of strips to the other are made by 
means of rubber covered wires twisted in 
pairs, passed through the framework. The 
framework or cage which constitutes the 
cross connecting board is made of iron gas 
pipe and rods, which afford a light but 


out and submitted to the manufacturers, 
and the thorough manner in which the 


| Western Electric Company have completed 


this installation is but another evidence of 
the pre-eminent position which they occupy 
in the telephone field. AJ] of the apparatus 
described in this article, from the cable heads 
down to the drops, even including the tele- 
phones and transmitters, are the products of 
their various factories. 
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Electrolytic Theories. 





BY PROF, G. F. FITZGERALD, F.R.S. 





Electrolysis has been explained on two 
different theories by Grotthiis and Clausius. 
As generally received, they differ. Grott- 
hiis’ theory, as generally given, assumes 
that the molecules in an electrolyte are both 
polarized and moved by the electric forces 
within the liquid. This seems so far unten- 
able that it would appear that double the 
electric force would double both the polari- 
zation and the motion of the molecules, and 
so should produce fourtimes the electrolysis. 
The objection, however, assumes that we 
know the causes resisting the motion, and 
with proper, and not very improbable as- 
sumptions as to the resistance to motion de- 
pending on it and on the polarization, a 
linear relation between current and electro- 
motive force, 7. e., obedience to Ohm’s law, 
seems possible. A modification of Grott- 
his’ hypothesisin the direction of Clausius’ 
is, however, possible. Suppose that when 
polarized the molecules drew one another 
apart at a rate proportional to the polariza- 
tion. This at once makes the relation be- 
tween electric force and the decomposition 
a linear one, and so satisfies Ohm’s law in 
the case of small currents. It also so far 
agrees with Clausius’ hypothesis that it ex- 
plains electrolysis and double decomposition 
as properties of the same kind. The mole- 
cules in a liquid will occasionally be ar- 
ranged by accident in the proper polarized 
condition in a closed circuit for drawing one 
another apart; and if the circuit includes 
molecules of different kinds, there will re- 
sult double decomposition. There seem to 
be very serious difficulties in supposing that 
uncombined atoms are for any finite time 
free in the liquid; and the supposition that 
it is a particulararrangement thatis required 
before exchanges take place, and that with 
this arrangement exchanges take place of 
their own accord, seems to explain electro- 
lysis and double decomposition, without 
supposing free atoms to exist witbin the 
liquid. I have not assumed Prof. Arm- 
strong’s suggestion that the proper arrange- 
ment for double decomposition is a double 
molecule ; but it seems a likely hypothesis, 
and one that should be investigated from 
the chemical rather than the physical side. 

There are some other phenomena that 
have been explained upon the supposition 
that free atoms are gadding about in a 
liquid. Such are the lowering of the boil- 
ing and freezing points by solution of salts, 
and their effect on osmotic pressure. If 
dissociated atoms are going about in a liquid 
as in a gas, it seems impossible but that they 
must diffuse at different rates; and tbat 
this is not observed seems conclusive against 
the hypothesis, no matter what else the 
hypothesis may explain. Consider solution 
simply. Why does chloride of sodium dis- 
solve in water ? There must be some strong 
aftinity between the two of a chemical or 
semi-chemical nature to break up the 
cohesion of the crystal; and it seems rea- 
sonable to assume that this same affinity 
keeps the molecules of NaCl moving about 
among the water molecules, so that they 
diffuse about. Now, if the forces drawing 
them about be independent of the nature of 
the molecule, most of the phenomena ex- 
plained by gaseous laws are explained. 
Pressure of a gas depends, at any tempera- 
ture, on the number of molecules, and not 
on their kind. This is Avogadro’s law, by 
which molecular weights are calculated ; 
and if the forces drawing a molecule about 
in a liquid are independent of the kind of 
molecule, the very same law of pressure 
would hold, the pressure forward of mole- 
cules of different kinds would depend on 
their number only, and in the same way as 
Avogadro’s law would enable molecular 
weights to be calculated. In this connection 
it is well to state that some bodies may, 
nevertheless, be much better able to pro- 
duce pressure than others, because of their 
being _more easily polarized, ¢. ¢., turned 
into an effective direction. A molecule 
which could be easily turned into an effective 
direction would be about twice as effective 





as a molecule which went about ina hig- 
gledy-piggledy way; and one would conse- 
quently expect electrolytes to produce more, 
nearly double, the osmotic pressure that 
other bodies did. As to the changes of boil- 
ing and freezing points, they seem explicable 
by exactly the same hypothesis. The reduc- 
tion of vapor pressure by molecular affinity 
of dissolved salt would depend only on the 
number of molecules of salt if all salts have 
same molecular affinity for water ; and the 





to this affinity. Its velocity, after it has 
gone a distance, 8, will be given by some 
such relation as f8—1¢ m v*. Now, for 
the sake of temperature equilibrium, with 
molecules of somewhat similar structure, 
4m v® must be the same inall. It seems 
likely that, at least approximately, the 
kinetic energy of motion is proportional to 
the total energy, and that this is the same 
for each molecular group ; if so, the kinetie 
energy mnst be approximately the same for 





Fie. 5.—Carer OPERATOR'S DEsK, 


same would apply to the change in freezing 
point. Hence all these phenomena are ex- 
plained without assuming free atoms, and 
they are all explained by what can hardly 
avoid being a vera causa, namely, whatever 
affinities they are that cause solution, which 
latter is an unexplained phenomenon on the 
dissociation hypothesis. That it is reason- 
able to think that the forces keeping the 
molecules of salt moving about in the water 
are independent of the nature of the salt, 
appears from various considerations. In the 
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different groups. Now, with very dilute 
solutions s must be nearly the same for dif- 
ferent molecules, and if so we get that for 
temperature equilibrium / must be indepen- 
dent of the nature of the molecule. How 
this equalization of f for different kinds of 
molecules comes about may be as follows: 
Molecules in a liquid move about among 
one another, but are well within the sphere 
of one another’s attraction, as is evidenced 
by superficial tension and by the tension to 
which a liquor can be subject. A very 
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Fie. 4.—SEecTIONAL VIEW oF WESTERN ELECTRIC MULTIPLE SWITCHBOARD, 


THIRTY-EIGHTH STREET 


first place, these forces are in all probability 
due to the residual affinities of the non-me- 
tallic elements. Thesesame forces are prob- 
ably the cause of crystallization. These are 
old suggestions. That these residual affin- 
ities should be nearly the same for different 
combinations does not seem at all unlikely. 
If a rather shaky argument in favor of its 
likelihood on mechanical grounds is desired, 
the following may deserve attention. Sup- 
pose a molecule of NaCl, for instance, at 
rest, or nearly so, ina crystal. Subject it 
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small change in the distance apart of the 
molecules means, however, a very great 
change in the forces between them, as other- 
wise they would be extensible and compress- 
ible like gases. It seems likely, then, that 
when a salt dissolves in a liquid it requires 
for temperature equilibrium that the dis- 
tances of the molecules should change by 
the very small amount required in order 
that f may become the same for all sub- 
stances. This very minute change in dis- 
tance would not sensibly affect s. 











West Winfield, N. Y.—The West Win- 


field Electric Light Company; capital, 
$2,000. 

Howell, Mich.—The Howell Electric 
Light and Power Company; capital, 


$10,000. 


Seattle, Wash.—The Seattle Gas and 
Electric Light and Motor Company ; capital, 
$600,000. 


Frackville, Pa.—The Frackville and Gil- 
berton Light, Heat and Power Company, 
with a capital of $40,000. 


San Francisco, Cal.—Pacitic Wenstrom 
Electric Railway Company; directors, C. 
T. Ryland, Jr., H. T. Scott, John T. Scott, 
D. I. Mahoney, Dwight E. Ryland ; capital 
stock, $20,000. 


Santa Fe, N. M.—Santa Fe Electric Com. 
pany; capital, $25,000. Directors, E. T. 
Webber, Denver; T. B. Catron, C. F. A. 
Fischer, J. G. Schuman and N. B. Laugh- 
lin, of Santa Fe. 


Chicago, Ill.—Thwing Electric Company, 
to manufacture and deal in electric lamps 
and supplies; capital stock, $1,000,000 ; 
incorporators, Wilber J. Andrews ; Charles 
B. Thwing and Charles E. Piper. 


Tacoma, Wash.—The Commercial Light 
and Power Company; capital, $250,000. 
The incorporators are, Clark A. Stevens, 
Marion G. Denton, Allen C. Balch, Flor- 
ence M. Wade and Lemuel G. Biglow, 


Reading, Mass.—Reading Electric Light 
and Power Company, capital $12,000. Wen- 
dell Bancroft, president; L. M. Bancroft, 
treasurer ; the same and J. W. Richardson, 
J. A. Horton and E. N. Hunt, directors. 


Montgomery, Ala.—The Ball Light and 
Power Company. The directors of the 
company are: Messrs. P. B. Bibb, C. G. 
Abercrombie, Forbes Lidell, W. H. Gesner, 
F. Lilienthal, Alex. Rice and H. C. David- 
son. 


Elizabeth, Pa.—Dravosburg, Mendels- 
sohn and Elizabeth Electric Street Railway 
Company; capital $45,000. The directors 
are James E. White, John Haben, John K. 
Skelley, James L. Devenny and Joseph A. 
Skelly, all of McKeesport. 

Stanberry, Mo.—The Stanberry Electric 
Light Company has just perfected an or- 
ganization. The first board of directors is 
composed of D. F. Hill, F. A. Weinner, 8. 
H. Lowers, Norman Ambrose, J. J. Enyart, 
J. 8. Lindley and J. Roy Williams. 


Seattle, Wash.—Washington District 
Telegraph Company ; incorporators, A. T. 
McCargar, E. A. Strout and R. B. Albert- 
son, of Seattle. The object of the corpora- 
tion is to construct and maintain a district 
telegraph system, and its capital stock is 
$3 ',000. 

Omaha, Neb.—The Plattsmouth Electric 
Lamp Manufacturing Company; capital 
stock, $50,000. Incorporators: Otis H. 
Ballow, W. H. Schafer, J. C. Cummins 
& Son, J. M. Patterson, J. M. Craig, J. G. 
Hays, Timothy Clark, F. E. White, Henry 
Broeck, William L. Browne. 


New York City.—Standard Light Com- 
pany, to manufacture and sell electric light 
plants and appliances, and to construct and 
maintain stations for electric lighting. 


Capital, $50,000. Trustees: Robert W. Leon- 
ard, Edward H. Rath, Arthur A. Tooker, 
William P. Kookogey and Henry C. Rath. 


Oakland, Md.—The Oakland Electric 
Light and Power Company; capital $7,000. 
Incorporators, 8. T. Jones, J. Lee McComas, 
Gilmor 8. Hamill, A. G. Sturgiss, D. E. 


Offutt, Henry J. Mayers, Charles 8. Davis, 
Maurice W. Thomas, John W. Hart, George 
o. ew E. K. Goldsborough and E. H. 
Sincell. 
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How do youlike the ELecTRICAL REVIEW 
this week ? 





Dr. Bayles’ paper on electrical endosmose 
in this issue treats of experiments in which 
it was proved that the electric current in- 
creased the absorption into the human sys- 
tem of lithium salts given in cases of gout. 
These experiments were carried out on 
the lines of a discovery made by Edison. 





The quotation on the first page of this 
issue gives evidence that Dr. Holmes has 
lost none of his keen sense of humor with 
the approach of years. The idea of an 
electric car being propelled by an invisible 
witch with a string tied to her leg, and the 
noise of the motor passing as the purring of 
her black cat, are odd conceits dwelt upon 
in the peculiar and delicate vein of humor 
for which Dr. Holmes is so justly famous. 
It is pat and apt. 





Probably before our readers get this far, 
they will have noticed the change in the 
make-up of the ELecrricat Review. We 
had to do it ; the progressive advertiser was 
close upon us and in dividing our advertising 
pages and increasing their number we only 
followed his wishes and our own desire to 
keep this paper up to its title of ‘‘the 
standard electrical journal.” You will also 
see that we have given you more reading 
matter to digest. 

The ExectricaL Review is a forward 
thing ; at nine years old it is growing faster 
than its editors grew at 15 years of age. It 
sometimes puzzles us how to keep it within 
clothes—should say, But 
it has ever a clean 


its covers. 
with all its growth, 
face—no advertising appears upon the front 


cover. 





THE PROBLEM OF INDUCTIVE 
DISTURBANCE. 


The interference of power and lighting 
circuits with signaling circuits presents a 
problem for inventors, the solution of which 
promises a large financial reward. The 
most direct and, perhaps, the most efficient 
way to avoid the inductive disturbance is to 
use a metallic return wire on the signaling 
circuit. Lay the two sides of the circuit 
parallel and close together, as the induced 
electromotive furce set up in the two wires 
causes current to tend to flowin the same 
direction; in fact, they oppose each other, 
and no induced current really flows pre- 
senting an analogy to two opposed batteries 
inserted in the line. But the enormous ex- 
pense the establishment of a double wire 
circuit would entail, especially in cable and 
telegraph lines, where the signaling stations 
are remote from each other, calls for some 
cheaper method of destroying its inductive 
effect. In all cases where the disturbing 
influence is confined to a very short 
stretch, a shunt formed around the sec- 
tion of the signaling wire, which be- 
comes by its proximity to the power 
circuit the seat of induced electromotive 
force, the shunt being sufficiently long 
either to throw one side of the local metallic 
circuit thus formed sufficiently far away 
from the disturbing circuit to be but little 
effected thereby, or to completely enclose 
the disturbing circuit, would, by offering a 
local short circuit to the induced current, 
prevent it flowing to the distant signaling 
instrument and back through ground. But 
in neighborhoods, such as cities and towns, 
where the shunt wire would itself be likely 
to exposure to other independent disturbing 
circuits, this mode of avoiding the difficulty 
would not always be available, even if 
found entirely efficient. The problem is 
a very interesting one, worthy the attention 
of the best workers in the electrical field. 
Plans which promise well on paper do not 
always materialize well in practice; it would 
be well, therefore, in wrestling with the 
problem, to use bits of wire instead of bits of 
paper. There is probably a way to doit, 
but as there is no signboard at cross roads, 
we shall look for some ingenious electrician 
to find one and nail it up. 





AT THE ELECTRIC CLUB, 
OCTOBER 2. 


The opening of the Fall and Winter meet- 
ings of the Electric Club, of this city, by a 
general ‘“‘getting together” at the Club 
house, October 2, will, undoubtedly, prove 
auspicious and successful. This organiza- 
tion, with such men as President O. E. 
Madden and Vice-Presidents Erastus Wi- 
man, Grosvenor P. Lowrey, W. D. Sargent 
and A. H. Patterson at the helm, cannot 
fail to proceed from success to success and 
wield a great and progressive influence in 
the entire electrical field. All interests in 
this great industry and science have here 


ahome. We expect to see another valu- 
able and edifying lecture season this 
Winter. 





THE NEW YORK TELEPHONE 
SYSTEM. 


It is often alleged through the medium of 
the omniscient daily press that the telephone 
companies systematically suppress every 
new invention in telephonic apparatus and 
regulate every improvement in methods of 
line and central office construction to the 
oblivion of official filing cases, instead of ap- 
plying one and the other to the improve- 
ment of the service, and all this with the 
object of enjoying to the utmost the benefits 
of the monopoly by supplying tothe unhappy 
subscribers the cheapest possible service at 
the dearest possible rates. 

That such utterances are very wide of the 
mark, any one who is at all behind the 
scenes in telephone circles knows full well, 
but it must be confessed that in many towns 
and cities the unsatisfactory telephone serv- 
ice affords some justification for dark hints 
of the kind we have alluded to, while the 
complaints of disappointed inventors have 
no doubt supplied much of the raw mate 
rial from which they are fabricated. As a 
matter of fact, the telephone companies in 
many of the principal cities where the 
requirements of the service and the magni- 
tude of the subscribers’ list justify it, are 
to-day spending vast sums of money in the 
construction of metallic circuit systems and 
underground distribution, the radical 
changes necessitated by these two reforms 
requiring the practical reconstruction of old 
plants and the addition of many new devices 
of the costliest description. 

Nowhere are these changes being more 
thoroughly carried out than in New York, 
as an article which we print on another 
page proves.. The building erected by the 
Metropolitan Telephone Company, in West 
Thirth-eighth street, and equipped by them 
from cellar to roof as a telephone building 
proper, is a magnificent example of a 
modern telephone exchange, perfect in 
every detail, arranged for underground dis- 
tribution, and constructed throughout upon 
the basis of metallic circuit working. The 
minute description given this new office in 
the article referred to demonstrates beyond 
cavil that the Metropolitan Company is spar- 
ing no effort and no expense to render its 
service as perfect as telephone service in a 
great city can be made. Asa mark of the 
thoroughness with which the new office is 
organized, no more pleasing instance can be 
cited than the attention bestowed on provid- 
ing the operators with every possible con- 
venience and comfort, and surrounding 
them, while they are at their work, with 
objects of refining influence. Certainly, a 
corporation which keeps such a watchful 
eye on the comfort and morale of their em- 
ployés, and provides for them in so generous 
a manner, is not likely to stint in the way of 
adopting every technical improvement and 
appliance calculated to secure the most per- 
fect telephone service possible. 

It must be remembered, too, that three 
more such model exchanges are in course of 
construction in different parts of the city, 
that the Cortlandt street exchange is the 
largest in the world, and is on a metallic 
circuit basis throughout, that other offices 
have lately been completed or are now being 
remodelled, and that the Metropolitan Com- 
pany owns the largest plant of underground 
telephone cables in the world, and is daily 
adding to it. Taking all these items into 
account it will readily be seen that the tele- 
phone system of New York is gradually 
undergoing a complete reorganization, and 
it would take a good deal of newspaper 
writing to convince us that such extensive 
operations, carried out at a very great outlay 
of capital, are in the least way compatible 
with the theories of suppression of inven- 
tions and improvements so persistently ad- 
vanced by the daily press. 





This is the time of the year that the pro- 
gressive young man subscribes for the 
REVIEW, and the past few weeks prove that 
the p. y. m. is growing in numbers very 
fast. 

He is wise who keeps up with the times, 
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CLEVELAND, OH10, 

THE GREAT BRUSH ESTABLISHMENT—ELEC- 
TRIC RAILWAY WORK—A WELL MANAGED 
TELEPHONE EXCHANGE—THE ‘“‘ RE- 
VIEW ” REPRESENTATIVE FINDS 
MUCH OF INTEREST IN THIS 
PROGRESSIVE CITY ON 
THE LAKE. 





The Brush Electric Company.—As a mat- 
ter of course, one of the first things to in- 
quire after in this city is the factory of the 
Brush Electric Company. And that estab- 
lishment will have to be inquired after 
pretty often if one is to keep up with its 
rapid growth. It is not easy to find the 
original shop in the five acres of buildings 
occupied by the company. The principal 
buildings are the machine shop, 265x122 
feet; power building, 100x110 feet; carpenter 
and pattern shop, 40x125 feet; storage bat- 
tery building, 100x200 feet; carbon factory, 
62x660 feet; coke house, 40x84 feet; lumber 
shed, 32x70 feet. Besides these, there is 
the incandescent lamp factory and a 
separate building occupied by the executive 
officers and the clerical force. Nearly all 
the workshops are being enlarged by ad- 
ditions to their height and breadth. Figures 
give a very inadequate idea of the magnitude 
of the business carried on. Every portion 
of the establishment is alive with machinery 
and men and it is kept going day and night 
to meet the demands made upon it. 

The First Brush Arc Light Dynamo ever 
made was put up by the well-known pioneer 
electric illuminater, J. Frank Morrison, in 
Baltimore, and it is still running to supply 
20 public lights in that city. The last Brush 
dynamo made in this factory is 14 feet long, 
weighs 22,000 pounds and hasacapacity equal 
to maintaining 5,00 sixteen candle-power 
lamps. It is designed for the reduction of 
aluminum at the Cowles Smelting Works, 
at Lockport, N. Y. There are several other 
last Brush dynamos. One of them is the 
2,500-light Brush-Pfannkuche alternating 
machine, a peculiarity of which is, that it 
has revolving field magnets. In the alter- 
nating department there are a great number 
of dynamos and converters, of various sizes, 
receiving the final tests. The superinten- 
dent was apparently doing his best to burn 
them up, and high potentialities were flying 
about in a fashion to quickly settle all the 
hardened criminals of the Empire State, to 
say nothing of the milder rascals of the 
West. A new thing in the arc light depart- 
ment is the Brush-Adams lamp, which is the 
original Brush lamp with some valuable im- 
provements made by one of the company’s 
electricians. A few of these lamps have 
been sent to Burlington, Vt., and another 
lot is being prepared for Altoona, Pa. In 
the course of a few weeks, the factory will 
be able to fill all orders. Itisa fact worth 
noting here that the Brush Company always 
recognizes usefulinventions made by its em- 
ployés and properly recompenses such in- 
ventors. 

The Railway Department is, just now, 
one of the busiest in the factory, and Mr. 
Short spends much of his time there aiding 
the foremen in expediting the work. A 
very large number of street car motors, in 
various stages of construction, are being 
pushed to completion. 

The Carbon Company is turning out over 
1,000,000 carbons per month and large 
quantities are being shipped to Japan. 

The Company has Several Important Con- 
tracts for isolated plants in the city, includ- 
ing one for the Cleveland Arcade Sompeer, 
of which Geo. S. Brush is the president and 
principal owner. The Arcade Building is a 
massive stone structure, ten stories high, 
and is to cost one and a quarter millions of 
dollars. It will be lighted by 100 arc lamps 
and 3,500 incandescent lamps. There are 
less than 200 municipal lights in the city 
and the utility of the solitary tower in the 
public square is difficult to understand. It 
is neither ornamental nor useful. Very 
many stores and other business places are 
lighted by arc lamps, and both the central 
stations are doing a good business. 

There are about 100 Miles of Electric 
Railroad in this city and a steady procession 
of the cars passes the public square. While 
most of them do not show the newness and 
brightness of those on roads in some other 
cities, the skillful manner in which they are 
handled shows the good results of experi- 
ence. Neither trainmen, passengers nor 
pedestrians seem to be afraid of them. A 
prominent city Official expresses the opinion 
that the public have to be educated up to the 
new method of travel, and that the killing of 
a person now and then is a necessary part of 
the educational process. The Cleveland 
roads seem to have outgrown the necessity 
of the fostering care of construction com- 
panies and are running by the strength of 
their own intelligent grasp of the practical 
details of the business. 

The East Cleveland Road was one of the 
pioneers in the business, having commenced 
with the Bentley-Knight system. It is now 
using the Sprague system with various im- 





provements and additions made by the 
electrical engineer, Mr. C. W. Wason, who 
is a nephew of the celebrated car builder of 
Springfield, Mass., and an uncommonly effi- 
cient superintendent. He has entire control 
of everything pertaining to the mechanical 
and electrical departments of the road and 
has nothing to do with other departments. 
Being free to devote himself to the construc- 
tion of the plant and to its mechanical opera- 
tion, he is able to give that part of the work 
his best attention and has made it a decided 
success. The company now has 35 miles 
of road in operation, with 58 motor cars 
running, and will soon open a new section 
of 10 miles with 20 additional cars. The 
single trolley system is used exclusively. 
The trolley lines are divided into sections of 
from two to three miles for convenience 
in testing and to avoid stopping the entire 
road in case of a break. Feeder wires in 
some cases run five miles from the power 
station. One of the important features in 
the construction of this road is the return 
circuit. All the rail joints have wire bond 
connections and along each rail there is 
placed a No. 4 Stubs gauge wire, soldered 
to the bonds, while between these two wires 
a No. 3 wireis run zigzag and connected 
to them. Lightning arresters invented by 
Mr, Wason are used in the station and along 
the line at intervals. These arresters are 
made with four fusible wires carried by a 
brass bar, which is hung on a pivot and so 
arranged that when one wire is burned by 
lightning, the next one falls into place and 
keeps the circuit closed. It has frequently 
happened that three of these wires were 
burned in quick succession, but the fourth 
one has always saved the apparatus from 
damage. The power house of this com- 
pany is exceeding well arranged and is a 
model of cleanliness, order and efficient 
operation. It has seven 150 horse-power 
boilers, four of which are sufficient for 
ordivary service ; three Armington & Sims’ 
engines of 125 horse-power each, and three 
of 250 horse-power each ; six Edison gener- 
ators of 80,000 Watts capacity, and six of 
40,000 Watts capacity. The expenditure of 
coal, which costs $1.10 per ton, is four pounds 
per horse-power per hour. It is the inten- 
tion of the managers of the company to 
organize an independent power company to 
supply current for this and other roads and 
for any other purposes desired. Some of 
the cars are equipped with air brakes, which 
greatly increase the facility with which they 
can be controlled. The company has ex- 
tensive shops in which cars are built and 
repaired. All the rewinding of motor coils 
is done and other repairs to motors are 
made here. The cars are run through the 
shop on every trip and thoroughly inspected 
and thus kept in good order. By the use 
of a hydraulic jack and a suitable crane, the 
motors can be quickly taken out of the 
trucks and swung to any desired place for 
repairs. The experience of this company 
is decidedly against the use of cars of more 
than one system on a road, for the reason 
that the multiplication of parts of 
machinery would add greatly to the diffi- 
culty and expense of making repairs. 

The Broadway and Newburg Road also 
uses the Sprague system. having 24 motor 
cars running. The present road is ten miles 
in length and the company has nearly com- 
pleted ten miles additional. It has ordered 
one Westinghouse car for trial and if it 
proves satisfactory,*the new line will be 
fully equipped with that style of car. The 
eed is furnished by three 80,000 Watt- 

dison generators, each driven by a 125 
horse-power engine. Engineer Stanley, of 
the Brooklyn Company, follows Wason’s 
plan of rewinding and repairing motors in 
his own shop. 

The Thomson-Houston Company is in the 
field with splendidly equipped power sta- 
tions, motor cars and lines on the system of 
roads belonging to Tom Johnson. It 
hardly seems worth while to waste adject- 
ives and printers’ ink in repeating descrip- 
tions of the well-known superior construc- 
tion of this company. 

The Short Electric Railway Company is 
building a track from the Brush Company’s 
factory, where all its manufacturing is 
done, to connect with the various city 
street car lines, and will soon have the 
handsomest palace street car in the country 
to exhibit to prospective purchasers, and to 
give its friends pleasant excursion trips 
through interesting portions of the Forest 
City. President Sidney S. Short is busily 
engaged superintending the construction of 
motor cars and getting them shipped to fill 
numerous orders. The company to-Cay 
received an order for 10 cars for the new 
road at Indianapolis, described in a recent 
letter, and shipped two of them on 24 hours’ 
notice. The balance are to go in a few 
days. The outfit for the Cincinnati and 
Covington Road, consisting of eight motor 
cars and three 65,000 Watt generators, is 
all ready and waiting for the completion of 
the track across the Ohio River bridge. 
The company is now shipping machinery 
for the road at Rochester, N. Y. This will 
requireeleven 125 horse-power generatorsand 
102 motor cars. The Rochester plant is to 





be doubled next year, and, when com- 
pleted, will have 60 miles of road in opera- 
tion. Another road which is being equipped 
by the Short Company is the one belonging 
to Tom Johnson, at Johnstown, Pa. 

The Wenstrom Motors are being brought 
to the front by H. H. Hosford, who has just 
taken the agency fur them and who pro- 
poses to introduce them for railroad work. 

A Reasonable Condition of Harmony ex- 
ists between the street railway companies 
and the telephone company, due largely to 
the diplomatic management of President 
McKinstry of the latter company. The 
street car lines have caused a good deal of 
disturbance to the telephone lines, which 
has in some measure, been overcome by the 
use of return telephonic circuits and the 
removal of telephone wires from dangerous 
localities, the expense of which the railway 
companies have paid. 

The Chief of the Fire Department, while 
favoring the extension of electric roads, 
finds serious objection to the heavy feeder 
wires placed along the curb lines of the 
streets, just where they are most in the way 
of firemen when they attempt to erect lad- 
ders or carry their hose into the upper por- 
tions of buildings. He is quite convinced 
that the electric current used by the rail- 
roads is deadly, because he once saw a man 
killed by a Holtz frictional machine. He is 
very certain that if a little hand machine 
like that can produce such fatal effects,there 
would be no hope for a man who got hold 
of one of these big dynamos. 

One of the Most Novel Things in the way 
ot street car propulsion is the plan of a man 
who lives near Mr. Brush and who has 
evidently caught the inspiration of his in- 
ventive genius. He is preparing to propel 
a car by an electric motor operated by cur- 
rent from a storage battery, the latter to be 
continuously charged by a dynamo carried 
on acar and driven by the wheels of the 
car when it is in motion. 

One of the Daily Papers has for a long 
time been making a severe onslaught on 
electric street cars as being very dangerous 
and otherwise objectionable. The editor of 
the paper owns property along the line of 
one of the companies which has somewhat 
depreciated in value since the road was 
opened and this is said to be the cause of his 
hostility. The opening of these roads 
has afforded easy access to suburban prop- 
erty which is more desirable for residences 
than property in the heart of the city and 
the latter has, under an evening-up process, 
temporarily declined in price. 

The Cleveland Telephone Exchange, one of 
the earliest to commence business and one 
of the best managed, is making its way suc- 
cessfully, but President McKinstry has not 

et reached the point where he can enjoy 

imself in idleness and let the business 
run itself. His jurisdiction extends over 
a considerable part of the Northwest 
and also of the Southwest, and those wide- 
awake localities furnish him abundant occu- 
pation. The interference of street car lines is 
the serious difficulty he has to contend with. 
His experience with the use of acommon re- 
turn wire for a number of telephone wires 
is similar to that of other telephone mana- 
gers, that it somewhat relieves, but does not 
remove, the trouble. 

Superintendent Wright, of the Western 
Union Telegraph Company, has been at his 
post so long that one expects to find him 
grown to bea venerable gentleman, and it 
is always a surprise to see what a young 
and sprightly man he is. The title of *‘ old 
timer,” as applied to most of the early teleg- 
raphists, sounds very much like sarcasm. 

Another Man, old in telegraphy, but young 
in years and activity, is John Thomas, of 
the Pennsylvania Railroad Company. He 
and Augustus G. Davis, of Baltimore, were 
the first operators, messengers and line re- 
pairers at Poughkeepsie, N. Y. .Both of 
these gentlemen are relatives of Professor 
Morse. 

One of the Pleasantest Interviews of all 
this trip was with J. H. Wade. Nearing 
four-score years ; engaged in active, every- 
day business; carrying large responsibili- 
ties ; still the same unassuming, courteous, 
genial friend, with time for every one who 
called. Long years and diverse interests 
had not changed his love for the old busi- 
ness and ‘‘the boys.” He inquired after 
many of them, expressed a wish that he 
might meet with them at the coming re- 
union, and now, as this is written, he is 
‘‘gone away.” The memory of no man 
who ever touched a key should be more 
tenderly cherished. .C. M. 

Cleveland, O., August 10, 1890. 


PERSONAL. 

Messrs. Alfred Stevens, of London, man- 
aging director of the International Okonite 
Company, Thomas Connolly and Thomas 
Connolly, Jr., of the Shaw & Connolly 
Wire Company, Manchester, England, are 
spending a few weeks in New York City. 

J. P. McKinstry, general manager of the 
Erie Telephone and Telegraph Company, J. 
K. Dunbar, of the same company, and G. 
W. Foster, of Texas, favored the Review 
with a call last week. 








The St. Louis Electrical Exposition. 
(By Telegraph to the ELecrricaL REviEw.) 
Sr. Louis, September 5th, 1890. — 
Sixteen thousand people witnessed the 
opening of the second annual Electrical 
Exhibition, at St. Louis, on Wednesday 
evening, September 3d, and declared it an 
unqualified success. Some of the exhibits 
were very elaborately displayed, while 
others were delayed by reason of the in- 
ability to get them out of the perplexing tie- 
up on the railroads. 
There are electric fountains and cascades, 
and all sorts of electrical novelties in profu- 
sion. 
The following is a list of companies which 
now have their exhibits in place ; more are 
en route: 
Carpenter-Nevens Electric Heating Co., 
Minneapolis. 
Russell Arc Lamp Co., Boston. 
St. Louis Electrical Supply Co., St. Louis. 
Washington Conduit Co., Washington, 
D.C. 
Johnson Electric Train Signal Co. , Boston. 
James W. Queen & Co., Philadelphia. 
Automatic Electric Clock Co., Syracuse, 
— ¢ 

Southern Electrical Supply Co., St. Louis. 
Turner Electric Elevated Railroad, Da)- 
las. 

Kester Electric Co., Terre Haute, Ind. 

Crocker-Wheeler Electric Co., of New 
York. 

Union Electrical Co., St. Louis. 

Great Western Electric Supply Co., 
Chicago. 

Simplex Electric Co., Boston. 

Bernstein Electric Co., Boston. 

Parker-Russell Mfg. Co., St. Louis. 

Joseph Irwin, Omaha. 

Shultz Belting Co., St. Louis. 

Page Belting Co., Concord, N. H. 

Washburn & Moen, New York. 

Sperry Electric Co., Chicago. 

The Thomson-Houston, Westinghouse and 
Edison Electric Light Companies are all ex- 
hibiting. 

John T. Noye Engine Co., Buffalo. 

Connecticut Motor Co., of Plantsville. 

Okonite Co., of New York. 

Shay, Stephens & Co., Chicago. 

Armington & Sims, of Providence. 

Russell Engine Co., Massillon, O. 

Buckeye Engine Co., Salem, O. 

Swan Lamp, Cleveland. 

Foree Bain, Chicago. ? 

National Electric Mfg. Co., Eau Claire, 
Wis. 

Hooven, Owens & Retchler, Hamilton,O. 

Kelly Lamp Co., Rochester. 

Western Electric Co., Chicago. 

Municipal Signal Co., Boston. 

Burton Electric Heater Co., Richmond. 

Leclanche Battery, New York. 

N. P. Edgerton, Philadelphia. 

Gibson Electric Fixtures and Dekosenko 
& Hetherington Sons, Philadelphia, 

River and Rail Electric Co., New York. 

Waite & Bartlett, New York. 

The exhibit is a big one and will be —v 
attended. ‘ 





A New Broadway Hotel. 

On the evening of September 1st, the new 
and beautiful Hotel Imperial, Thirty-second 
street and Broadway, was thrown open to 
the public by its proprietors, Stafford and 
Whittaker. 

The beauties of the structure have been 
described in the daily press, but were it not 
for the excellent illumination, many hand- 
some effects would be lost. The electroliers 
and minor fixtures are by the Archer and 
Pancoast Manufacturing Company, of this 
city. Rare judgment and good taste have 
been exercised, both in the designing of the 
fixtures and in their advantageous disposi- 
tion. No shadows are cast, the light being 
well diffused, and producing a mellow glow 
effect. 

The hotel is provided with its own elec- 
tric lighting equipment, the plant consisting 
of two United States compound wound 800- 
light dynamos, and two 100 horse-power 
Westinghouse standard engines. The dyna- 
mos are belted directly to the engines. The 
building is wired for 2,000 lights, the wires 
being run entirely in the Interior Conduit 
and Insulation Company’s tubes. 

A most complete system of electric signals 
and calls has been installed by Dr. Herzog, 
of this city. 





The Erie Telephone Company’s sub- 
divisions made a net gain of 50 subscribers 
in July, and a net gain in earnings of 
$5,500 over the same month last year. 
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x", A fire in the cellar of the Indianap- 
olis telephone exchange did $1,500 damage. 
«*, The New York and New Jersey Tel- 
ephone Company is to erect a building in 
Brooklyn, to cost $26,000. 
»*, Until lately the German Post Office 
had the sole right of erecting or licensing 


private telephone installations, thus pro- 
hibiting the development of a most con- 
venient means of communication, and ex- 
cluding the legitimateindustry from a branch 
which ought to be its domain. The well 
known telephone manufacturing company, 
Actien Gesellschaft Mix & Genest, Berlin 
(whose branch in London is the International 
Electric Company, 34 Aldermanbury, E.C.), 
determined to try the point in a court of law. 
To this effect they brought an action against 
the German Government claiming that: 
‘Tt (the German Post Office) had no right 
to restrain or prohibit the plaintiffs to 
erect and maintain private telephone in- 
stallations (@) between buildings belonging to 
the same landlord but situated at a distance 
from each other, and separated by property 
of other land owners cr by public roads or 
otherwise ; (6) between property belonging 
to different landlords—?. e., from one part 
of a city to another.” This claim was 
decided on the 10th of July, in the Royal 
High Court of Justice (Kénigliches Land- 
gericht 1), of Berlin, entirely in favor of the 
plaintiffs, thus putting an end to a state of 
things which has lasted too lung, says the 
London Hngineer, to the disadvantage of all 
those interested in this daily progressing 
industry. 





Instructions for the Use of the 
Telephone. 

If you have a telephone in your office 
or store, ring up ‘‘ Central” and then go and 
wait on a customer. Pay no attention to 
the bell when ‘‘ Central” rings back, but go 
to the telephone in about 15 minutes, ring 
up again, and make a kick if the operator is 
not there waiting for you. 

Always speak in an undertone, in order 
to make ‘‘ Central” ask you over what you 
said. If she does not hear you, tell her to 
* wake up,” or “‘ take the cotton out of her 
ears.” She will then admire your origin- 
ality, for she does not generally hear that 
advice more than 40 times a day. 

Put your *‘ plug” in beforeastorm, and be 
sure not to take it out again, but go around 
to the central office and offer to lick the 
whole telephone company for neglect of 
duty. 

Take your time in answering your bell, 
or, whatis better, do not answer it at all, 
but in about half an hour ring up and ask 
who called you, and get mad if ‘‘ Central’ 
has forgotten who it was. She has nothing 
else to do but remember. 

Always ask ‘‘Central’ to transfer the 
message for you. She likes to do this, as it 
helps to kill time for her. 

Allow everybody who wants to to use 
your telephone. Hang the receiver big end 
up, as in this way it gets full of dust, which 
makes another cause for complaint. 

Bang on the transmitter with a lead pen- 
cil, as though you intended to knock it 
through the wall. This invariably makes 
it talk better. Refuse to pay toll messages, 
and if you are on a line with someone, 
always listen to their conversation, and be 
sure to want to use the line while they are 
doing so. 

Whenever you see the manager, tell him 
that if he cannot give you a better telephone 
or get that one fixed, you will throw the 
whole thing out of the window. When the 
inspector comes, deny that you have ever 
complained of the telephone and that it 
works like a charm. 

Lastly, kick against everything, and cause 
as much trouble forthe company as you 
can. They are delighted to have you do so, 
otherwise business would be monotonous. 

Paste this on your telephone for future 
reference. 





The National Telephone 
Association. 

The twelfth annual meeting of this asso- 
ciation occurs at the Russell House, Detroit, 
this week, and will bein session two days, 
Tuesday and Wednesday. Delegates are 
requested to register promptly at the 
Secretary’s office on arrival in Detroit, in 
order that it may be known who is present, 
and that an accurate roll of the meeting 
may be prepared. The badge of the asso 
ciation will be the same as last year, and 
delegates who have preserved the little 
nickel button which proved so useful last 
year in ‘‘ deadheading” telegraph messages, 
are requested to bring them to wear at this 
meeting. 

The following are the officers of the asso- 
ciation, the terms of all of whom, with the 
exception of the first two members of the 
advisory committee will expire at this meet- 
ing: 

President, William D. Sargent, Brook- 
lyn, N. Y. 

Vice-President, Frank G. Beach, Chicago, 
1. 

Secretary, C. H. Barney, New York City. 

Treasurer, H. L. Storke, New York City. 

Advisory committee, for three years, 
vacancy (George N. Stone, elected last year, 
having resigned) ; for two years, Morris F. 
Tyler, New Haven, Conn.; for one year, 
Edward J, Hall, Jr., New York City. 

Executive committee, William D. Sar- 
geant, er-oficio, Brooklyn, N. Y.; Charles 
F. Cutler, New York City; Charles H. 
Wilson, Chicago, Ill.; H. N. Gifford, Louis- 
ville, Ky.; Levi Sprague, Lowell, Mass. 

The Detroit Telephone Company will 
furnish the entertainment for the visitors, 
consisting of carriage ride and lunch, at 
Belle Isle Park Casino, Wednesday at 2:30 
Pp. M., and banquet at the Russell House in 
the evening. On Thursday, boat ride and 
lunch on board. 


Exchange 
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Phenomenal Telephoning. 

Things are done pretty thoroughly under 
the supervision of Chief Walker and Mana- 
ger John C. Sager. A day or two since, 
some workmen in making a connection be- 
tween street pipes and those in a dwelling 
house near the residence of Director Stokley 
contrived to break the underground tele- 
phone wires between that point and the 
City Hall. 

Inspector Burke went to the Director’s 
recently to report upon the way in which 
the hands sent to repair damages had per- 
formed their task. A new length had been 
put in and the wire was again in operation. 
Mr. Burke called up the main office and 
Manager Sager went to the telephone to 
talk with him. The apparatus was at the 
further end of the room and Chief Walker 
sat looking over the afternoon papers ona 
sofa within a few yards of the front windows, 
and certainly not less than 30 feet away 
from the instrument. 

Mr. Burke asked, through Manager Sager, 
a question of Chief Walker which the chief 
answered, elevating his voice slightly. 
Mr. Sager was about to repeat the answer 
to the Inspector when the latter said, over 
the telephone: ‘‘I heard him.” 

‘*What ?” exclaimed Mr. Sager, ‘‘ heard 
the chief’s reply ?” 

‘‘Heard every word he said,” Mr. Burke 
answered from Broad and Norris streets. 
The chief had some further talk with him, 
still keeping 30 feet away from the tele- 
phone, Mr. Burke answering through the 
transmitter to Mr. Sager, but hearing directly 
every word spoken by Chief Walker, though 
at so great a distance from the instrument. 
The chief’s countenance wore a smile of 
satisfaction. 

‘‘That is pretty good evidence,” said he, 
“that underground wires will work.” 

Manager Sager explained that while they 
were using the ordinary Bell telephone, the 
difference in distinctness of enunciation was 
altogether due to the superior insulation of 
the wires, the bureau using the Standard 
system, while the wires in general use are 
wrapped only with paper under the lead, in- 
stead of saturated cotton fibre.— Philadelphia 
Inquirer. 
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The marriage of Mr. B. F. Merritt, the 
electrician of the New England Printing 
Telegraph Company, to Miss Alice Walker, 
took place at Jamaica Plain last Wednesday. 
After a tour, which will include Niagara and 
the Catskills, Mr. and Mrs. Merritt will re- 
side in Jamaica Plain, 





An Account of Some Experiments Upon 
the Application of Electrical En- 
dosmose to the Treatment 
of Concretions. 





PAPER READ AT THE INTERNATIONAL MED- 
ICAL CONGRESS, BERLIN, AUGUST, 
1890, BY DR. GEORGE BAYLES, 
ORANGE, N. J. 





Having ascertained that gouty concretions 
are in many cases treated medically with 
the lithium salts taken internally, with the 
object of causing urate of lithium to be 
formed, dissolved and excreted from the 
body; and being also informed that the diffi- 
culty met with in the treatment was in ensur- 
ing that the salts so administered should be 
absorbed into the system, it occurred to me 
that perhaps more rapid success might be 
obtained if the application were made ex- 
ternally, employing the well-known prin- 
ciple of electrical endosmose to carry the 
lithium into the tissues. This method of 
operation appeared to offer considerable 
hope of success, because the lithium would 
be brought directly into the neighborhood 
of the concretions, and would thus be more 
likely to act promptly. 

Electrical endosmuse, asthe name implies, 
is that property of an electrical current 
passing through a porous diaphragm between 
twosolutions, by virtue of which one solution 
is mechanically transferred across the bar- 
rier. The current seems, in fact, to acceler- 
ate the diffusion which always takes place 
between solutions separated by a porous 
diaphragm, and at the same time acts only 
in one direction, the solution being carried 
from the positive to the negative pole, from 
the anode to thecathode. A full description 
of the phenomenon is given in Wiedemann’s 
‘* Die Lehre von der Elektricitat.” 

To test the possibility of lithium salts 
passing through an animal membrane, I 
made the following experiment : 

A glass funnel of 7.5 centimeters diam- 
eter at aperture was clused by a piece of 
sheep bladder 0.012 centimeters thick, 
thus providing a porous diaphragm of 44 
square centimeters area. This funnel was 
inverted and filled with slightly acidulated 
water, and a platinum wire passing down 
the tube formed the negative electrode. 
The whole was then immersed about one 
centimeter below the surface of a two and 
one-half per cent. solution of lithium 
oxide, contained in an evaporating dish, 
above the bottom of which it was supported 
about 1.25 centimeters. Immediately after 
the immersiona second platinum wire, form- 
ing the positive electrode, was dropped in 
the dish, and a current of 150 milliamperes 
sustained steadily through the apparatus for 
75 minutes. The funnel was then removed 
and emptied. Its contents were mixed with 
napos (sodium phosphate) and the mixture 
was evaporated to dryness. The residue 
was then treated with water to dissolve the 
sodium salt and the residue left for 12 
hours. The final precipitate was found to 
contain 0.5 grammes of lithium phosphate. 

The experiment was then repeated under 
precisely similar conditions, except that no 
current was passed through the apparatus, 
and diffusion only could be active in trans- 
ferring the salt. The analysis in this case 
showed that 0.3 grammes of lithium phos- 
phate was present, from which it was 
presumed that in the previous instance the 
current had increased the diffusion transfer 
to the extent of 67 per cent. 

Finding the experiment to succeed with a 
membrane. I next tried whether a healthy 
man, after being subjected to such a course 
of treatment as a patient suffering from con- 
cretions might be expected to undergo, would 
not give indications of the absorption of 
lithium in his excretions. In October, 1889, 
J— D—, an active, healthy laborer, aged 20, 
and 140 pounds weight, was operated upon 
in my laboratory. He sat in one chair and 
kept his hands immersed to the wrists in 
glass jars, one containing a solution of two 
per cent. lithium chloride, with a platinum 
electrode forming the positive electrode, and 
the other containing a solution of common 
salt with the negative electrode. The cur- 
rent passed through him was four milliam- 
peres, which was as much as he could con- 
veniently stand. This treatment was con- 
tinued for about two hours daily during one 
week, the time total amounting to 11 hours. 
His urine was collected during the week and 
tests were applied to it. Using a particular 
spectroscope and method, it was found that a 
solution containing a zy}y5 part by weight of 
lithium chloride in water was just detectable 
by afaint red bandinthespectrum. Nosuch 
band could under these circumstances be 
discerned from the urine itself, but a con- 
centration of all the week’s urine reduced to 
the form of a chloride gave a distinct band. 
An evaporation of two-fifths of the total 
quantity of this liquid yielded on analysis 
0.22 grammes of lithium chloride, and it 
was, therefore, presumed that the whole 





amount of salt excreted, 0.55 grammes, cor- 
responding to 9.09 grammes of metallic 
lithium, or equivalent to the removal of 
2.43 grammes of uric acid. 

I next tried the application to a patient 
suffering from an acute and typical form 
of the malady, in December, 1889. This 
person volunteered to try the effects of 
the method. He was 73 years of age and 
had lived an active healthy life until ten 
years previously, at which time, according 
to his own statement, he contracted the 
disease through sleeping in damp sheets. 
Concretions commencing, continued to in- 
crease slowly, until they assumed large pro- 
portions. All the joints, except the knees 
were much enlarged by atheromatous con- 
cretions. A certain degree of venous con- 
gestion was visible in the face, and incessant 
pain had supervened in various parts of the 
body during the last few months, apparently 
from the pressure of the calculi upon the 
nerves. The joints of the fingers were 
almost obliterated by concretions. The 
girth of the little finger of the left hand 
was, by careful measurement, 8.6 centi- 
meters, that of the corresponding finger of 
the right hand even greater. There was 
great weakness and difficulty in walking, 
but the mind was clear and intelligence un- 
impaired. 

Treatment was commenced in the manner 
above described. The current generated 
from my laboratory 120 volts dynamo, 
passed through about 5,000 ohms resistance, 
and entered a jar containing an aqueous 
solution of lithium chloride, density 1.08, 
in which the patient immersed his left hand 
up to the wrist. His right hand was simi- 
larly immersed in a solution of common 
salt. The current, after passing through 
his body, left the latter jar by a negative 
electrode. It was found that he could stand 
20 milliamperes without inconvenience, and 
this strength of current was steadily applied 
for six days, during four hours daily. At 
the end of that time the girth of the left 
hand little finger had distinctly reduced to 
8.2 centimeters; the patient also experienced 
freedom from pain after the first day’s treat- 
ment. He continued the treatment during 
the week following, and then the journeys 
to and from the laboratory exhausted his 
strength. 

The finger girth after 14 days from the 
date of commencing treatment was 8.0 cen- 
timeters, a total reduction of 0.6 centimeters 
in this particular finger, whose form facili 
tated accurate measurement, and the general 
condition was temporarily ameliorated. 

From these experiments, I think it fair to 
conclude that satisfactory use can be made 
of the principle of electrical endosmose in 
such cases. 
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A Deserving Gentleman Complimented 
and Vindicated. 
(From the N. Y. Herald.] 

Mr. Patrick Farrelly is one of the most re- 
spected citizens of New York and at the head 
of an immense business—the American News 
Company. Yet he is now under bail for 
$1,000 to appear for trial on the charge of 
disseminating immoral works. 

We take it for granted that Mr. Farrelly 
has never read one of the books referred to, 
and could not be induced to. He is a busy 
gentleman and sends out multitudes of. 
printed things every day. To read or even 
scan them is physically impossible. 

Among the works for which Mr. Farrelly 
is to be tried for selling is a novel by Balzac. 
Well, Balzac was one of the great minds of 
the century, and his works are classic. If 
Mr. Farrelly is to go to prison for selling 
Balzac’s writings, how about the other pub- 
lishers, who sell Rabelais, Tristram Shandy. 
the works of Byron, Moore and Fielding ? 
Why may we not see some morning a pro- 
cession of booksellers, headed by the venerable 
Harper Brothers, marching to the Tombs ? 
Why may there not be a Bookseller's Row, 
as there is a Murderer’s Row ? 

With all seriousness, however, we think 
the arrest of Mr. Farrelly an outrage. Here 
isan honorable, respected gentleman, who 
would no more knowingly circulate an im- 
proper book than poison his coffee or his 
wine. Yet he must give bail like a pick- 
pocket for having among the thousands of 
publications sent to his care a novel of Bal- 
zac. We have bad too much of this 
meddling business—rummaging the mails 
for the books of a conscientious writer like 
Tolstoi, suppressing the poems of one of the 
gentlest and noblest of writers, Whitman, 
and now taking a gentleman to the Tombs 
for having on his shelves a copy of Balzac. 
American readers are not children, idiots or 
slaves. 








The Short Electric Railway Company 
has recently received an order for a large 
number of cars from the Citizens’ Street 
Railroad, of Indianapolis, Ind. Within two 
weeks after the order was given several of 
these cars were put into operation upon the 
line, the order being filled with greater 
promptness than any thus far received by 
the electric railway companies, 
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RECENT IMPORTANT ELECTRICAL 
PATENTS. 


THE BURTON ELECTRIC SPIKE-FORGING 
MACHINE. 


In the accompanying engraving we illus- 
trate an electric forging machine for mak- 
ing railroad spikes, bolts, coupling pins and 
similar articles, the invention of George D. 
Burton, of Boston, Mass. The machine 
comprises a bed-plate upon which is mounted 
an anvil, 70. A plunging die, 71, adapted 
to shape the body of the spike and provided 
with an edge, 73, adapted to cut off the 
spike simultaneously with the forming of 
its body, is reciprocated by means of a pit- 
man and crank operated by a pulley, 21. 
The rod of metal, 100, from which the spikes 
are to be forged, is fed forward to the shap- 
ing dies by feed rollers. The moment the 
bar of metal is pushed into the proper po- 
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sition to form the spike, two electrodes, 80 
and 85, through the former of which the 
bar extends, complete an electric circuit 
carrying a current of very great volume or 
heating power. Two cams, 23 and 24, op- 
erated by the crank shaft, oscillate levers, 
35 and 50, and are so disposed as to throw 
these levers to the right when the die, 71, is 
being raised from the spike. The lever, 35, 
operates two gear sectors, 32 and 33, inter- 
meshing with each other, and causes two 
jaws, C C, one of which is mounted in a 
yielding bearing, to grip the rod from which 
the spike is being formed. The other lever, 
50, simultaneously with the gripping opera- 
tion just noted, forces a plunger, 40, hung 
upon a link so as to permit it to reciprocate 
in a fixed bearing, 17, to swage the head of 
the spike, the electrode, 85, which closes the 
electric circuit, being forced rearwardly 
from contact with the spike by means of a 
cam, not shown in the illustration, when the 
plunger, 40, approaches closely to the end 
of the rod, 100. The heavy current of elec- 
tricity applied to the end of the metal rod 
enables the spike to be formed very readily 
with a moderate blow. 
ALTERNATING CURRENT ELECTRIC RAILWAY. 
In the accompanying engraving is illus- 
trated an electric railroad system operated 
by alternating currents for which a patent 
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has recently been issued to Charles J. Van 
Depoele. A well insulated pair of main con- 
ductors is supported overhead and connected 
with an alternating current generator at a 
terminal supply station. The motor car is 
provided with a contact arm carrying two 








current collecting trolleys which take the 
current from the two overhead wires. This 
current is led through the primary circuit 
d d@‘ in the engraving, in which is interposed 
a reactive coil ZH by the regulation of the 
core of which the strength of current circu- 
lating inthe primary circuit of the trans- 
former D may be varied. A secondary coil 
eon the transformer D is connected with a 
primary coil f of a second transformer F 
and the secondary circuit of this latter 
transformer is connected through a reversing 
switch with the armature of an alternating 
current motor which drives the car. The 
secondary coil ¢ of the first transformer D 
discharges into the field-magnet coils of the 
alternate current motor. It is designed by 
means of the two transformers D F'to pro- 
duce a difference of current wave phase in 
the two circuits 5-6 and 7-8, supplying the 
armature and field-magnet circuits of the 
motor, and thus develop a rotary torque in 
the manner usual in alternating current 
motors. By the adjustment of the core of 
the reactive coil # the speed of the car may 
be determined, as such adjustment regulates 
the strength of current flowing in the 
primary of thetransformer D. The differ- 
ence of phase in the two motor circuits, 
both of which carry currents of low poten- 
tial, is produced by means of the second 
transformer F. 


A DEVICE FOR MEASURING THE INTENSITY 
OF MAGNETIC CURRENTS. 


In the accompanying illustration is shown 
an instrument for measuring the strength 
of magnetic currents, invented by Rudolf 
Eickemeyer. The device comprises two 
independently pivoted needles, B and C, the 
former of which is made preferably of 
aluminium tipped with short sections of iron 
at its extremities. The needle, B, is free to 


swing upon its pivot in any direction, but 
the needle, C, is held under tension by a light 
coil spring d, one end of which is fixed to 
the needle or its axis, and the other end to 
An auxiliary indi- 


the frame of the device. 





cating needle e of aluminium or some other 
light material is fixed to the needle, C. The 
case, A, which is made of some non-magnetic 
material, is provided with two fixed points, 
5! 52, with which the needle, B, should be 
brought in alignment in taking an indication. 
When the device is brought near a magnetic 
field the needle, B, will place itself in align- 
ment with the lines of force, and the needle, 
C, will have a tendency to do the same, but 
being held under tension by the coil spring, 
it will be deflected to a degree proportional 
to the strength of the magnetic field. After 
the needle, B, has assumed its position under 
control of the lines of force the case is re- 
volved until the points, 5: 6°, come in align- 
ment with the ends of the needle, B, when 
the angle indicated on the scale to which the 
finger, ¢, has been deflected from the zero 
point will show the strength of the magnetic 
field. In calibrating the scale a field of force 
is created having a definite number of lines 


of force per square inch. The instrument 
is then placed in this field and the deflection 
noted and marked. The electric current is 
then increased and the deflection due to the 
increased number of the lines of force indi- 
cated and marked, and this operation is con- 
tinued until the measuring capacity of the 
instrument has been reached. The instru- 
ment is designed for use and will probably 
find its greatest value in exploring external 
magnetic fields of dynamo-electric machines, 
in order to determine their direction and 
strength and thereby ascertain the amount 
of magnetic leakage in the machines. 





The Resistance Offered by Gases in a 
Magnetic Field. 





BY A. WITZ, 





The first results which I had the honor to 
submit to the Academy relating to the action 
of magnetic fields on Geissler tubes required 
completion ; indeed, after having studied 
the effects produced by a variation of the 
strength of the field, and also by a variation 
of the position of the tube with respect to 
the lines of force in that field, the effect pro- 
duced by an alteration in the pressure of gas 
in the tube was still undetermined. 

The following experiments have been 
made in a glass cylinder two centimeters 
in diameter, provided with taps and 
adapted either for compression or rarefica- 
tion of the gas contained in it. The dis- 
charge oscillated between two electrodes 
provided with cones of aluminium. Under 
a pressure of 0.6 centimeter of mercury a 
purple discharge was obtained ; with 230 
centimeters a brilliant and powerful spark 
formed a path of fire between thetwo points. 
For intermediate pressures a spark and a 
discharge were observed simultaneously. 

Now the effect of the magnetic field dis- 
plays itself under these varying conditions 
in different ways. The discharge is diverted 
in accordance with the laws of electro-dy- 
namics, the spark, however, is not; the 
effect then should be considerable for low 
pressures, whilst it should be eliminated at 
high pressures. 

It was only a question of testing the ex- 
actness of these inferences. The following 
are the results obtained by experiment : 














Experi- ; Within a field of 
ment. Outside the field. 7,200 units. 
Pressure Differ- Differ- 
in o— Senet. | ence _ par ence of 
centi- _ | potentia! ~ | potential 
meters. | ®™P€FreS-| in volts. | #™Peres. MD volts. 
} 

0.607 5.86 976 3.91 9,787 
32.446 4.66 | 2,815 2.75 5,857 
74.610 2.79 | 4.669 2.04 4,719 
76.020 3.50 | 5,544 2.05 6,919 
114.310 2.33 | 8,058 1.44 8,097 
155.51 2.16 8,731 1.27 9,487 

1 1.42 12,028 0.74 12,589 











At the very low pressure of 0.6 centimeter 
the potential difference becomes 10 times 
larger, but there is no variation worth men- 
tioning at 3 kilogrammes pressure. I think 
Iam justified in concluding from this that 
the magnetic field only effects the magnetic 
discharge. The influence of the electrical 
field, which is so great in a Geissler tube, 
depends, therefore, on the constitution of 
this tube, and the state of rarefaction of the 
gas enclosed in it ; and no effect is produced 
by it on gases in free space. 

This gave a valuable clue to the an- 
alysis of the very complex phenomena ob- 
served in the Geissler tubes. The similarity 
of the effects produced by a magnet, and 
the approach of a metallic conductor (oreven 
a finger) lead me to suggest a new explana- 
tion of these phenomena. That there is a 
striking similarity may be gathered from an 
example. A tube containing fluoxide of 
silicium gave me the following results : 








Outside the | Near a mass of| Withina field of 
field. | iron. 11,570 units. 











Cur- |Diff. of} Cur- | Diff. of | 
rent in | poten- | rent in ten-| Cur- | Diff. of 
milli- | tialin | milli- | tial in| rent. | potential. 
amp. | volts | amp. | volts. 

| 
1.500 | 2,434 | 1.16 | 8,185 | .99 | 5,730 








It is true that these effects vary with the 
nature of the gas, the shape of the tube, the 
pressure, etc., but they can nearly always 
be verified on tubes in the sensitive condi- 
tion. The phenomenon is sufficiently gen- 
eral to admit of the action of the magnet 
being ascribed to a change in the electric 
capacity of the Geissler tubes ; these tubes, 
therefore, are really condensors, and their 
illumination is the result of an_ oscillatory 
discharge, similar to that of a Leyden jar, 
of which the period T is a function of the 
capacity C of the jar, and of the coefficient 
L of self-induction of the conductor, assum- 
ing the resistance to be very small, for 
T=" ¥C L. A change in the capacity C 
will vary the eee! condition of the gas, 
and would be the origin of the differences 
observed in the luminous phenomena in a 
strong magnetic field. 














.--. The New England Printing Tele- 
graph Company is building a line between 
New York and Boston at the rate of two 
miles per day. 


The Stock Quotation Telegraph 
Company, of New York, has filed in the 
office of the Secretary of State at Albany a 
certificate of a reduction of its capital from 
$1,000,000 to $250,000. 


.... The Associated Press has given in- 
structions to its telegraph operators to learn 
the manipulation of the typewriter, as it is 
found that this instrument materially in- 
creases the speed of receiving messages. 


--+» The process of tearing down the 
burned portion of the Western Union build- 
ing proceeds with alacrity. A large force of 
men under competent supervision is at work. 
It may be some time before the upper part 
of the building is finished. When itis com- 
pleted, however, it will be practically fire- 
proof and more conveniently arranged than 
before. 

The Influence of the Telegraph on 
Diction. 

Somewhere I read, long ago, that the ever- 
growing practice of telegraphing was un- 
dermining the grammar and the literature 
of America. Though I believe that the 
literature of America, especially of the 
United States, is but just begun—barring, 
of course, some notable instances in the 
earlier history of our country, I candidly 
confess that in the very nature of the brevity 
of telegrams there is something which tells 
against pure diction and sound grammar. 

I was in receipt, only last week, of a letter 
from a well-known editorial writer on a New 
York newspaper. The language of teleg- 
raphy was as easily discerned as though the 
epistle had been written on a Western Union 
blank. ‘‘ Yours received.” ‘‘ will write 
again,” “am not sure of phraseology,” 
‘*Huxley mentions same,” are some of the 
expressions this well-trained writer allowed 
to slip from his pen.—Jewish Tidings. 


’ 





Telegraph Poles for Advertising 
Purposes. 

A Melbourne (Australia) paper says ‘‘ there 
is every reason to believe that an arrange- 
ment will be entered into whereby the 
present unsightly wooden poles which 
support the street telegraph wires will be 
transformed into advertising hoardings, 
with due regard to the esthetic cravings of 
the pedestrians. It is claimed that no 
damage will be done to the property of the 
Post Office, and that, while the City Council 
will take proper precautions to prevent the 
impeding of traffic, the advertising com- 
pany will substitute symphonies in gold, 
pink and azure for the black tar besmirched 
posts, whose ugliness is but hardly excused, 
even on utilitarian grounds.” On reading 
the first few lines we were struck with 
horror, says the London Electrical Review, 
to think what such a similar arrangement 
might do for our English towns, for 
although it is conceivable that harmonious 
designs by Burne Jones, Edward Poynter, 
Walter Crane, Whistler and others, might 
prove interesting, nay, even instructive to 
art lovers among the public, yet we fear 
that in but too many cases color and form 
would be sacrificed to give prominence to 
the commercial aspects of the announce- 
ments. Telegraph poles, at any time, 
appear as defects in a landscape, but trans- 
formed into ‘‘advertisement hoardings,” 
they would be simply atrocious, unbearable. 
Happily, however, there is not much fear 
that our Postal Department would be a 
party to such an arrangement as that indi- 
cated above, even though importuned to 
be so. 
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* * There is talk of introducing electricity 
into the street car system of Allentown, Pa. 
The change would cost about $50,000. 


* * Lansing, Mich., is happy. Its new 
electric street cars have been tested and the 
Westinghouse equipment is most satis- 
factory. 


* * Tt is stated that over 40,000 passengers 
at penny and twopenny fares have been car- 
ried in the electric launches at the Edin- 
burgh Exhibition. 


* * The Brooklyn City Railroad Com- 
pany has decided to build an electric rail- 
way on Second avenue. The road must be 
in operation December 1 to save the charter 
purcbased from the South Brooklyn Ter- 
minal Company. 

* * Judge Maggie, at Newark, N. J., on 
September 2d, refused to grant an injunction 
staying the further erection of overhead 
electric motor wire posts, but granted a 
rule requiring the company to show cause 
why it should not be granted. 


** The Sioux City Electrical Supply 
Company report the sale of nearly $4,000 
worth of Hawkeye motors in their territory 
the past month. Among the novel uses, a 
five horse-power will press old rags into 
bales at Des Moines, and a three horse- 
power will cut corn for decorating the Sioux 
City Corn Palace. 


* * In a conversation relating to electri- 
city, recently, President Lewis, of the Brook- 
lyn City Railroad Company, said that the 
prevailing idea that electric motors were 
dangerous was entirely erroneous. Letters 
from the Mayors of 64 cities where they 
were used proved this. Moreover, it was an 
eminently satisfactory mode of locomotion. 


* * The Connecticut Motor Company, of 
Plantsville, Conn., have just concluded 
arrangements whereby Mr. F. O. Rusling is 
to become their special agent. Until re- 
cently Mr. Rusling has been connected with 
the construction department of Thomson- 
Houston Company, and his many electrical 
friends may be congratulated upon a change 
which will enable them to see more of him 
in the future than they have in the past. 


* * Mr. Fred. W. Horne, of the Thomson- 
Houston Railway Department, is being con- 
gratulated by his friends on securing the 
coatract for the Davenport, Rock Island & 
Moline Electric Railroad. This contract 
amounts to over $800,000 and is one of the 
largest that has been let in Chicago. The 
Central Electric Company, of Chicago, 
have secured the order for supplies on this 
contract. This is probably the largest elec- 
trical supply order ever placed in that city, 
amounting to upwards of $40,000. 


** A few days ago, the Lansing and 
North Lansing Railway Line, of Lansing, 
Michigan, commenced operation, and ac- 
cording to all accounts, everything went off 
with the greatest success. This is a street 
car company which has adopted the West- 
inghouse electric railway system, and the 
officials of the road are very profuse in their 
. praise of the system. A gentleman who was 
present at the starting of the cars stated that 
although the motor men were all green 
hands, the cars ran without a hitch and in a 
manner perfectly successful. The opening 
of the line was quite an event in Lansing. 

—__e 2 o——__ 


What the Electric Road Proves 
Nashville to Have. 
Capt. Stanley H. Bell furnishes, incident- 
ally, a fine point for the thrift and enter- 
prise of Nashville, Tenn. He has been in 


correspondence with the Thomson-Houston 
Electric Light Company in regard to traffic 


| 

on electric railroad lines. They state that | Electric Street Railways. 
the proportion of people carried increases | The great objection to the use of the over- 
with the signs of the times ; that in towns of | head wire has been the fear of serious injury 
from 10,000 to 20,000 the number carried is | to individuals. On this line of inquiry we 
from 10 to 20 toone. By that rule, in a | have received full information, and find that 
town of 15,000 the number who would ride | of the 66 cities from which responses have 
in a year would range from 150,000 to 300,- | heen received, reports of accidents are con- 
000. They note as remarkable the state-| gnedto15. Oftheseonly eight haveresulted 
ment that a certain city of 50,000 people had | jn serious or fatal injuries to human 
2,500,000 to ride ina year. ‘‘ But this is an | beings, the others being the killing of horses 
exceptional place, characterized by an energy | by falling trolley wires, which all the com- 
and activity unusual even in the West.” | panies admit is likely to occur. Of the 

Note the record for Nashville. It is given | human beings killed, in all but two cases the 
out that her electric cars will have carried | accident was due to other causes than the 





the present year more than 6,000,000, or | 
more that 80 to one of her population ! 
cineca 
A Motor Installation. 

Our illustration on this page shows a | 
recent application of a Connecticut motor | 
to a 28x28 fourteen foot bed planer. It is | 
one of numerous instances where the elec- 
tric motor is superior to steam power in 
saving power lost in a multiplicity of shaft- | 
ing, or in operating a piece of machinery 
isolated from the rest of the shop, or in 
working overtime where it would be a 
matter of considerable expense to keep up 
steam. 

Mr. R. E. Dunston, of the Connecticut 
Motor Company, Plantsville, Conn., has 


electric wire, and in both cases, where the 


| wire apparently brought death, they were 
| by electric light wires. 


These accidents, summarized, are as fol- 
lows, and are a remarkable evidence either 
of the claim made by the electric car com- 
pany that the electric current is not fatal to 


| human beings, or else of the care taken by 


them to prevent accidents from occurring 
by the giving of shocks from the overhead 
wires to individuals. We have not heard of 
a single death from the trolley wire. 
Nashville, three horses killed ; Cleveland 
ten persons killed entirely by electric light 
wires; Syracuse, man killed by horse run- 
ning away; Scranton, one horse killed ; 
Richmond, Va., several horses killed ; New- 
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prepared the following table, showing the 
power required in a few of the installations 
made by his company : 

1. Shop shafting, 2, inches diameter by 


80 feet long, running 160 revolutions and | 


carrying 26 pulleys from 6 to 87 inches 
diameter, 1.32 horse-power. 

2. Lodge-Davis upright, back-geared drill 
press, having table 28 inch swing, drilling 
$ inch hole in C. I., and feeding 1 inch per 


minute, .78 horse-power. 

8. Morse twist drill grinder, 2 inches, 
carrying two 6 inch wheels, 3,200 revolu- 
tions, .29 horse-power. 


4, Pease planer, 80x36 inches, table 6 | 
feet, planing C. I., cut } inch deep, and | 
planing 6 square inches per minute at nine | 


reversals, 1.01 horse-power. 

5. Shaping machine, 22 inch stroke, cut- 
ting steel, diameter 6 inch stroke, 4 inch 
deep, shaping at rate of 1.7 square inch per 
minute, .37 horse-power. 

6. Engine Jathe, 17 inch swing, turning 
steel shaft 23 inch diameter, cut ;; inch 
deep, and feeding 7.92 inch per minute, 
.43 horse-power. 

7. Engine lathe, 21 inch swing, boring 
C. I., hole 5 inch diameter, cut ; inch 
deep, feeding 3 inches per minute, 23 horse- 
power. 

8. Sturtevant blower No. 2, at 1,800 rev- 
olutions, no piping, .8 horse-power. 


9. Heavy planer, about 28 x 28 inches by 


14 feet bed, stroke 8 inches, cutting steel, 
and making 22 reversals per minute, 3.2 
horse-power. 
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| port, slight injuries from telephone wires ; 
Springfield, Mass., one man killed by 
horse taking fright; Erie, one child run 
over ; Chattanooga, two horses killed by 
electric light wire; Des Moines, child killed 
by jumping from car; Tacoma, one person 
injured by defective brake ; Salem, Ore., one 
man injured putting up trolley wire; Harris- 
burg, one horse killed; Lima, one man 
killed from electric light wire ; Newton, em- 
ployé shocked but recovering.—Boston Ad- 
vertiser. 
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The Iowa Exhibit. 

The electrical exhibit at the Corn Palace, 
Sioux City, Iowa, is going to be one of the 
leading features thisyear. Many attractions 
| have already been secured. Electricity will 
| be furnished exhibitors from batteries or 100 
| or 500 volt constant potential, 50 volt alter- 
' nating or 10 ampere constant current. . 
| The finest location on the ground floor 
has been assigned for the electrical displays. 
| Full information can be obtained from the 
| Sioux City Electric Supply Company. 


| 
| 


os 
| The Puget Sound Telegraph Company 
| will, in the near future, transfer its lines 


| under a new lease to the Postal Telegraph 
Company. 





A New Electrical House.—Alexander, 
Barney & Chapin. 

It will be a surprise to many of our readers 
to learn that about October 1st an electrical 
supply firm, composed of the three gen- 
tlemen above named, will commence busi- 
ness in the large store in the Telephone 
Building, 20 Cortlandt street, this city. 
These gentlemen, all well-known in the clec- 
trical field, have been connected with the 
Sawyer-Man Electric Company as general 
manager, treasurer and purchasing agent, 
respectively. 

Mr. P. H. Alexander is to have charge of 
the selling in the new firm, and is a particu- 
larly successful salesman. He has been en- 
gaged in the electrical field for many years, 
beginning with central station work, install- 
ing plants, etc., in connection with the 
business of the Thomson-Houston, Sawyer- 
Man and Westinghouse Electric Companies. 
He was appointed general manager of the 
Sawyer-Man Electric Company, and the 
phenomenal success of that company in the 
past few years attests his able management. 
Outside of the regular work, Mr. Alexander 
has been interested as president of the New 
England Insuranee Exchange, of Boston, 
Mass., in harmonizing the insurance and 
electrical interests in New England. The 
rules and regulations made by the insurance 
and electric light men have been a great 
benefit to the public. Mr. Alexander is now 
a member of the National Electric Insurance 
Bureau, which is framing rules for the 
United States, to be observed by those in- 
stalling machinery, etc., for electrical pur- 
poses. Widely known, and with a varied 
experience from constant activity, Mr. Alex- 
ander is well fitted to be at the head of the 
firm, the success of which may be safely 
predicted. 

General C. H. Barney began in the tele- 
phone business in 1879, resigning for that 
purpose his position as treasurer of the 
Providence Gas Burner Company, with 
which he had been connected for 10 years. 
After two years experience in Providence 
and Boston, during which time he con- 
structed the first long distance telephone 
line between those” cities, in December, 
1881, he was called to the management of 
the New Jersey Telephone Company, which 
position he held until his resignation in 
1886, at the organization of the Sawyer- 
Man Electric Company, of which he is now 
the treasurer. He was one of the charter 
members of the New York Electric Club, 
and is a member of the board of managers 
of the same. He has been since 1885 the 
secretary of the National Telephone Ex- 
change Association, which holds its annual 
meeting in Detroit, on the 9th inst. The 
General has a large acquaintance with elec- 
trical men and is a popular gentleman. 
As treasurer of the Sawyer-Man Electric 
Company, he has had experience in the 
management of finances which will be of 
value to the new firm. 

Mr. Charles E. Chapin entered the elec- 
trical field as secretary of the Waterhouse 
Electric and Manufacturing Company, of 
Hartford, Conn. On the sale of that com- 
pany to the Westinghouse Electric Com- 
pany, and the removal of the works to 
Pittsburgh, Mr. Chapin was transferred to 
New York and became the purchasing 
agent of the Sawyer-Man Electric Com- 
pany. The rapid growth of the business of 
that company, both in the supplies fur- 
nished to central stations and the innumer- 
able wants of a large factory, has required 
activity in the purchasing department, and 
Mr. Chapin has proved himself to be a suc- 
cessful buyer. 

Messrs. Alexander, Barney and Chapin 
will occupy the same positions in the new 
firm as they filled in the Sawyer-Man Com- 
pany, and start with a large experience in 
their respective departments. The new 
store will be ready about October 1st, and 
the firm will represent manufacturers in 
goods adapted to the electrical trade, as well 
as keeping in stock a line of general elec- 
trical supplies. In representing inventors 
and maoufacturers, the new firm, from 
their wide experience, are particularly able 
to place the goods in the channels of the 
large trade of the country. The new in- 
sulating material, ‘‘ Alexite,” which is now 
receiving great attention, will be under their 
control. 

We wish these gentlemen continued and 
growing success in their new venture and 
feel already assured that such a combination 
will result in nothing but good for the great 
electrical industry. 
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The McDougall Motor. 

Mr. W. M. McDougall, engineer of the 
McDougall Electric Company, of this city, 
has recently patented the motor and method 
of suspension shown in our illustration. 
The motor is of the single magnetic circuit 
type, the pole pieces, field cores and yoke 
being mitis iron castings. The armature is 
formed of laminated sheet iron. The method 
of suspension, a Y bridge formed of twol 
beams of iron, is such that the motor may be 
applied to an ordinary street car truck, no 
special form of truck being necessary. One 
20 horse power motor is used to each car, in- 





Havana, and the operation of the plant was 
hurried as quickly as possible. But even 
before all the wiring bad been completed, 
the. Havanese became convinced of the 
great boon afforded them by a general in- 
troduction of the novel system of illumina- 
tion. The result was that the tego A re- 
ceived a telegraphic communication asking 
it whether it was possible to ship at once by 
express alternating current apparatus, ex- 
citers, switches, etc., for a capacity of 3,000 
incandescent lights. The Westinghouse 


people at once replied and the following 
day the entire plant, an express package of 
many thousand pounds, was shipped to 
Havana and immediately upon its arrival 





the plant was put up, giving the company a 


Gas and Electric Light. 


The expectation that the spread of electric 
lighting would seriously diminish the con- 
sumption of gas is not being realized. On 
the contrary, the use of gas is steadily increas- 
ing, even where electricity is gaining the 
most popularity. Output tigures from 40 
different points for the first five months of 
the year,show an average increase in the 
consumption of gas over that for the first five 
months of 1889, of 13.2 per cent., and it is 
expected that the gain for the year will be 
even larger, owing to the increase in the use 
of gas stoves. This tells most, of course, in 
the Summer months. 

Instead of electricity driving out the gas 
companies, the gas companies are absorbing 

















stead of two of less power. Power is trans 
mitted from the armature to one axle through 
a double spur gear, the other axle running 
free. 

Each gear is composed of a steel pinion 
and cast iron spur, both running in oil, ina 
closed iron case. This prevents the entrance 
of dirt which is so destructive to the life of 
gearing and also the noise which is common 
to many electric cars. 

The suspending bridge is attached to the 
free axle by a universal joint of novel con- 
struction, which allows perfect freedom of 
motion in all directions. All bearings are 
self-lubricating. The weight of the equip- 
ment as shownin our illustration is about 
2,360 pounds. 

A new Stephenson car is equipped with 
the McDougall motor as above described, 
and is running on Seventh avenue, between 
Fifty-first street and Central Park. A repre- 
sentativeof the ELECTRICAL REviEwrecently 
took a trip on this car, which is fitted up 
with storage batteries. There were 144 
secondary cellsin the car, with 24 cells cut 
out, leaving 120 in circuit. The car took 
the grade on Seventh avenue up to Fifty- 
fourth street with the greatest ease, running 
at about ten miles per hour. At this point 
the traction is 86 pounds to the ton. Mr. 
McDougall, who operated the car, reversed 
the motor while the car was in motion with- 
out using the brake. The car stopped and 
started back in a space of less than ten feet. 

As yet the McDougall motor has only been 
applied to storage battery cars, but it is the 
intention of the inventor to adapt it to the 
overhead system as well. 


Electric Lights in Spanish America. 

The element of progress which has made 
itself manifest in the West Indies recently, 
a subject which not long ago was made the 
occasion of an oration by United States 
Representative Douglas, is especially notable 
in Havana, Cuba. As an incontestable 
proof of this fact, it is only necessary to 
cite the growth of the electric light indus- 
try in the island of Cuba. 

About two years ago, a number of promi- 
nent capitalists of Havana organized the 
Spanish-American Light and Power Com- 
pany, with the intention of establishing a 
small electric light plant for their own im- 
mediate use. A representative of this com- 
pany was sent to the United States to 
examine the different systems of electric 
lighting. -Decision was made in favor of 
the Westinghouse alternating current sys- 
tem. An apparatus consisting of two 750 
alternate current dynamos was at once 
installed at the company’s central station in 
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lighting capacity of 4,500 incandescent 
lights. Since then the company has been 
doing a very profitable business and electric 
lighting has constantly increased in popu- 
larity. The demand has steadily grown 
until it has now become larger than 
the company is able to supply and again en- 
largements have to be made. 

he Westinghouse Electric and Manufac- 
turing Company is now preparing for early 
shipment an increase to the plant of alter- 
nating current apparatus for 1,500 lights. 
This will give the central station in Havana 
a capacity of 6,000 lights. 





The Street Railway Association of 
New York. 

The eighth annual meeting of the above 
Association will be held at the Powers 
Hotel, in the city of Rochester, on the third 
Tuesday in September, 1890. 

This meeting, which will be thesixteenth, 
will be especially devoted to electricity. A 
report on the subject of ‘‘ An Electric Street 
Railway Motor” will be presented by Mr. 
John W. McNamara, president of the Al- 
bany Railway. Thesubject of theelectrical 
propulsion of street cars being of so much 
concern at the present time to the street rail- 
way and municipal communities of this 
State, it was decided by the executive com- 
mittee to invite the representatives of the 
overhead electric systems to the meeting to 
present the merits of their several systems 
of propelling cars by electric motive power. 
They will thus aid us in setting forth, as 
forcibly as possible, the success of electricity 
as a motive power, to the end that those 
companies which bave had the change from 
horse-power to electricity under considera- 
tion, may be thereby greatly facilitated in 
accomplishing the change. 

The Rochester Railway Company, through 
Mr. J. N. Beckley, vice-president, have in- 
vited the gentlemen in attendance to take 
luncheon at one of the local clubs, and also 
dinner at Ontario Beach in the early evening. 

The railway company hope to see a large 
gathering of New York State street rail- 
way men, and promise to do all in their 
power to make the visit pleasant. It is 
quite likely that there will be a Wednesday 
morning session, considering the amount to 
beaccomplished in connection with the en- 
tertainment. 


Westinghouse Strike Ended. 

On September 34d, the strike of the Pitts- 
burgh employés of the Westinghouse inter- 
ests was ended by 1,200 men requesting to be 
reinstated in their old placesat the old terms. 
This decision was the result of a meeting 
held by the strikers, who came to the wise 
conclusion that, as they could not hold out 
any longer, they had better resume work. 








the electric concerns. Indeed, that is the 
most notable feature of the gas industry this 
year. Nor, on consideration, does this seem 
strange, for the gas people are old hands at 
the lighting business, trained to serve the 
public with illumination. It matters much 
less to them how they shall give light than 
that they shall be the ones to give it. They 
were wise enough to abandon quickly what 
notion they may have had of depreciating 
electricity,and to decide to embrace rather 
than combat. Among the companies re- 
cently announced as having added electric 
lighting, or being about to add it, are those 
of Charleston, W. Va.; Wakefield, Mass.; 
Ventura, Cal.; Natick, Mass., and Belle- 
ville, Ill. These names will suffice to show 
that the small places are thus getting the 
benefits of a double system of lighting that 
could hardly be conducted with profit if 
divided between two corporations, with two 
sets of salaried officials, two independent 
plants, and two lots of stock to pay divi- 
dends on. In the large cities the tendency 
is for the heavy stockholders in the gas com- 
panies to become purchasers of electric light 
stock, or to become prime movers in the 
organization of new electriclight companies. 
Thus at Louisville, Ky., a few weeks ago, 
five of the seven directors elected by the 
Louisville Electric Light Company proved 
to be directors of the Louisville Gas Com- 
pany, who have been buying up electric 
stock. The gas company will guarantee the 
bonds of the electric lightcompany. It was 
then thought that it would be only a matter 
of time when the gas company would get 
control of the Brush Electric Light Com- 
pany also. A week later it was reported 
that a controlling interest in the Edison 
Illuminating Company’s proposed plant at 
Milwaukee was owned by the Milwaukee 
Gas Light Company, or by certain of its 
shareholders. 

It is in this connection that the most 
notable affair in the gas legislation of the 
year has taken place. The Massachusetts 
legislature passed an act allowing gas and 
electric companies to consolidate, which 
Governor Brackett promptly vetoed in re- 
sponse to the urgent demand of press and 
people. But the idea should not get abroad 
that in Massachusetts gas comipanies cannot 
legally engage in electric lighting. On the 
contrary, they have for three years had the 
right to buy or lease electric property or 
franchises in their territory when author- 
ized to engage in electric lighting by the 
Board of Gas and Electric Light Commis- 
sioners. The bill vetoed would have allowed 
indefinite consolidation of companies with 
stock-jobbing possibilities that would have 
delighted the manipulators. Governor 
Brackett thought consolidations should not 
be left to the will of the corporations them- 
selves, but should be subject to the control 
of the commissioners.— Bradstreet’s. 
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— Oakland, Cal., will spend about 
$46,000 for street lights this year. 








—— Spencer, Ind., has adopted the Schuy- 
ler system of arc lighting, and the company 
is now installing a 50-light apparatus. 

—— Itis stated, and we think correctly, 
that the first city to be lighted by electricity 
was Cleveland, O., the second, New Or- 
leans, La. 


—— The Schuyler Electric Company bave 
received the contract for furnishing a 200 
arc light plant for the city of Monroe, Mich., 
and are now at work on the installation of 
the same. 

—— A new central station plant of the 
Westinghouse alternate current incandescent 
system is now being installed in the town of 
Milford, New Hampshire. Five hundred 
lights is the initial capacity of this plant. 

—— By a new contract the city of Lowell 
will pay 40 cents instead of 50 cents per 
night for electric lights of 2,000 candle- 
power. The hours are from one-half hour 
after sunset to half an hour before sunrise. 

—— The city of Marquette, Michigan, is 
increasing the capacity of its central station 
plant of electric lighting. The Westing- 
house Electric and Manufacturing Company 
has been awarded thecontract for alternating 
current apparatus for 1,500 lights. 


—— The wilds of Virginia are soon to be 
penetrated by the brilliancy of electric 
lighting. In Buchanan, the Westinghouse 
Electric and Manufacturing Company has 
secured the contract for the installation of 
an alternating current electric lighting plant 
of 500 incandescent and 60 arc lights. 

— The Edison Electric Illuminating 
Company, of New York, announces that the 
rapid advance in its business and its in- 
creased facilities will enable it to reduce the 
rate for current, from October 1, to one 
cent per hour for each 16 candle-power lamp, 
or proportionate charges for lamps of 
greater power or for motor service. No 
further rebate for cash will be made. 

—— The Consolidated Newark, N. J., 
and Schuyler Electric Light Companies 
awarded contracts last week for a new cen- 
tral station. The new building will be situ- 
ated near the city dock on the Passaic River, 
on a plot 250 feet square. The companies 
paid for the ground $70,000. The building, 
engines, boilers, etc., will cost $80,000 more, 
making the total cost of the plant $150,000. 
The station will have a capacity for supply- 
ing with electricity 1,200 incandescent 
lights. 

—— A prominent New Orleans o-culist 
recently stated that, in his opinion, the in- 
candescent electric lights were far better for 
the sight than gas or lamps. If correctly 
placed, that is, behind the eyes, throwing 
the light upon the page in front, they give 
a steady and comfortable light. They 
should be so arranged that in turning the 
head from side to side the eyes should not 
be presented immediately to the light. The 
arc lights in use on public streets have the 
same effect upon the eyes as is caused by 
looking squarely at the sun, causing a pecu- 
liar disease of the retina. 
_- 

A One Hundred Dollar Prize 
Awarded. 

Some time ago the city council of Daven- 
port, Iowa, offered a prize of $100 for the 
best plan of lighting the city. The an- 
nouncement of the award has just been 
made, and Mr. Fred H. Whipple, general 
manuger of the St. Louis Electrical Ex- 


position, has carried off the prize. The 
plant will be a first-class one in every 
respect and Mr. Whipple is to be con- 
gratulated. 

We believe this is the first instance of the 
kind occurring in electric lighting circles. 
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ELECTRIC CLUBS, 


THE NEW YORK CLUB TO GIVE A DINNER, 
OCTOBER 2D, TO INAUGURATE THE 
FALL AND WINTER MEETINGS.— 
OTHER CLUB NOTES. 








New York Electric Club. 


The Following Notice, under date of 
September 2d, has been sent to each mem- 
ber of this Club, and the answers already 
received would indicate that the attendance 
will be large : 

Dear Sir: At the suggestion of a num- 
ber of the members, it is proposed to inau- 
- the Fall and Winter meetings of the 

lectric Club with a dinner, to be given 
under the direction of the House and Enter- 
tainment Committees, at the Club House, 
17 East 22d street, on Thursday evening, 
October 2d, at 7 o’clock. 

The dinner wiil be given provided 80 
seats are engaged on or before Thursday, 
September 25th. 

Each member accepting will be allowed 
the privilege of one invited guest. 

The charge for the dinner, including 
wines, will be $5 per plate. 

The meeting will be social, enlivened 
with speeches, declamations, music, etc. 

Please advise the secretary promptly upon 
receipt of this, whether you desire to be 
present and whom you will bring as your 
guest, in order that provision may be made 
for your comfort. 

A large attendance and a most enjoyable 
time is expected. Dont miss it. 

Yours sincerely, 
Oscar E. Mappen, President. 
Cuas. W. Price, Secretary. 

The Club Dinner to be given on October 
2d promises to be a brilliant affair. A large 
number of places have been engaged, and at 
the present rate some fellow is going to get 
left, as the Club accommodations are 
limited. 

Tom Doolittle, that old telephone man, 
has a new excuse—‘‘ snapped the hitching 
line.” About 10.45 one night last week, a 
young man picked up a team on a road near 
Bridgeport, the home of the Doolittles. He 
turned the team over to a man near by. 
About 12.40 G. Q., T. B. D. came into the 
police station and said some fellow had 
stolen his team. He was given a description 
of the find reported by the young man, and 
it answered his. He procured another rig 
and drove off to get hisown. He found it, 
and said the horse had become restless ‘‘ and 
snapped the hitching line.” 





Philadelphia Electro-Therapeutic 
Society. 

A Number of physicians and surgeons of 
Philadelphia, have formed themselves into 
an organization called the Electro-Thera- 
peutic Society. Dr. George B. Massey is 
president, and Dr. William H. Walling sec- 
retary. The object of the society is to dis- 
cuss the question of electricity combined 
with medicine and surgery. Heretofore the 
subject has been empirical, and it is pro- 
posed to take it out of the hands of the 
irregulars, so that the regularly certified 
practitioners can make it popular froma 
scientific standpoint. 

; —_—e oo" 

The Glen Echo Electric Railway. 


The North American Construction Com- 
pany, of Pittsburgh, have commenced the 
construction of the electrical portion of the 
Glen Echo Railroad. Westinghouse appa- 
ratus will be used entirely. The power 
station will have two Babcock & Wilcox 
boilers, 100 horse-power each, with mechan- 
ical stokers, two Westinghouse compound 
engines, 100 horse-power each, and two 
Westinghouse dynamos, 80 horse-power 
each. Six Brill cars, with two 15 horse- 
power motors each, will be operated by the 
single trolley system, 500 volt current. 
The road will be in operation about the first 
of November. It is three miles long and 
extends from the Northern terminus of the 
Washington and Tennallytown road to the 
Potomac river. The Glen Echo Railroad 
Company is organized in Maryland, with a 
capital of $100,000, in $50 shares. Its 


officers are: Edwin Baltzley, president; F. 
W. Pratt, vice-president ; J. C. Pratt, treas- 
urer and Edward Baltzley, secretary. The 
office of the company is in the Sun building, 
Washington, D. C. 





The Coupling and Control of Dynamos 
in Central Stations. 


BY JAMES SWINBURNE, IN LONDON 
‘* INDUSTRIES.” 





The last arrangement discussed was an 
electric governor, which either controlled 
the steam supply of all engines simulta- 
neously, or controlled the throttle valves or 
cut-offs of all of them at the same time ; the 
proportion of steam taken by each being 
regulated independently by hand once for 
all on starting each engine. This seems the 
most satisfactory way of governing the 
engines electrically. The main electrical 
governor can be made very accurate by 
means of relays balanced against a large 
Clark or other standard cell, and can also be 
made to respond very slowly, so as to avoid 
any chance of making the whole station 
‘“‘hunt.” The slowness of response per- 
missable depends on the quickness of varia- 
tion of boiler pressure and of variation of 
station load. Even with tubular boilers, 
such as Fashion, who is as autocratic in 
engineering as in dress, dictates for modern 
stations, the variation of steam pressure is 
not rapid, and the load on a central station 
also varies very slowly. High-speed engines 
with very little inertia are also in vogue just 
now, so it is easy to make a general station 
governor free from any danger of hunting. 
Many people would regard a Clark cell as 
unable to control a relay of sufficient power 
to be safe; but these cells are made small 
for balancing by Poggendorff’s method with 
a sensitive galvanometer. A large Clark 
cell will give a fair current without damage. 
Almost any cell is more accurate than a volt- 
meter or solenoid arrangement. Asecondary 
battery, for instance, balanced against the 
station pressure will give a very large power 
with a small variation of pressure. 

As the governor may sometimes go wrong 
and raise the E. M. F. throughout the 
station, thus breaking some thousands of 
lamps, it would be risky to give it complete 
control of a station and to rely upon it ab- 
solutely. Controlling by hand is expensive, 
and is apt to be intermittent or occasional. 
It would, therefore, be infinitely better to 
combine the advantages of both systems by 
allowing the governor complete control 
within a margin of, say, one per cent., and 
relying on a thinking being for large adjust- 
ments. When the governor reaches the end 
of its tether an attendant turns the whole 
station a half per cent. up or down, as the 
case may be. This must be done very 
slowly, so that the governor can have time 
to counteract it, thus keeping the pressure 
really constant. The governor is thus left at 
the middle of its range again. The control 
ofan incandescent lampstation within ;'; per 
cent. or so is of enormous importance in 
connection with efficiency and lamp re- 
newals. 

Instead of electrically governing the en- 
gines, the ordinary speed motors may be 
used, and the dynamos may be controlled 
by varying their excitation. The engines 
do not then really need to run at constant 
speed ; all that is necessary is that for 
every speed there shall be a determinate 
steam supply, or, if the boiler pressure 
varies, that the speed will be constant 
within the limits ot safety of the engine. 
Regulation by excitation then really becomes 
a roundabout method of coutrolling the 
steam supply, and nothing more. For if a 
machine is giving 100 volts and 1,000 am- 
peres, the stution pressure being 100 volts, 
and itis required that that machine shall 
only give 500 amperes and 100 volts, the 
field is weakened. If the engine had the 
same cut-off, so that its torque was constant, 
the speed would increase until the torque 
was as before. But as the field is weaker, 
this torque can only be obtained by deliver- 
ing a current greater than 1,000 amperes. 
An engine giving constant torque driving a 
dynamo on constant pressure is thus in an 
unstable equilibrium. Suppose, however, 
that the cut-off or throttle valve is controlled 
by a speed governor, on weakening the field 
the engine increases its speed till the gov- 
ernor cuts the steam down, and by weaken- 
ing the field enough, the engine runs up till 
the steam supplied only gives a torque, 
which, with that field, corresponds to 500 
amperes. The regulation of the field is thus 
merely a method of turning on or off the 
steam, and nothing more. Of course, these 
remarks only apply completely to central 
stations under the conditions discussed. 
The regulation of the field of a dynamo 





driven from a shaft, which also drives, say, 
a machine shop, is not the same; as the 
speed of the shaft, and, therefore, the gov- 
ernor and steam supply, do not wholly or 
even mainly depend on the torque in the 
dynamo. 

In a station with each engine governed 
for speed, it is perhaps best to arrange the 
governor so as to admit a fair variation of 
speed between no load and full load, as 
such governors are more easy to make, and 
in this case will do as well, or perhaps bet- 
ter, than if they were nearly isochronous. 

As the load on a station increases, the 
engines will need more steam, and to get 
this they must runslower. The fields must, 
therefore, be strengthened. In the case of 
shunt machines, which have a falling char- 
acteristic, as must especially be the case in 
large single magnet dynamos, the variation 
of excitation necessary is considerable. To 
vary the station pressure, all the shunts 
must be altered altogether; to vary the 
proportion of the load taken by each steam 
dynamo, each field must be altered inde- 
pendently. At the St. James and Pall 
Mall station, in Mason’s Yard, Mr. Dobson 
has arranged the shunts so that each is con- 
trolled independently by a lever, but all 
these levers can be thrown into gear with a 
master lever, whatever their relative posi- 
tions, and can then be controlled together. 
The master lever controls the pressure of 
the whole station, and the individual levers 
the proportion of load taken by each steam 
dynamo. If an electric pressure governor 
were used it would contro] the master lever. 

When shunt machines are used the margin 
for control must be great. 

Compound machines may be coupled to 
run in parallel by Mordey’s method of con- 
necting all the brushes as well as the ter- 
minals. These connections are a little ex- 
pensive, but, as will be explained, they save 
cost in other directions. The control is 
just the same as in the case of shunt ma- 
chines, but there is the great difference that 
with uniform, or nearly uniform, boiler 
pressure, the whole station compounds, so 
that there are no fluctuations of pressure 
caused by variations of load, or by putting 
in machines or cutting them out. In large 
machines, with great back induction, this 
means a great saving Of resistance and reg- 
ulating appliances. As a rule, station dy- 
namos are Only at light loads at the instant 
of coupling in, the working range being 
from half to ful] load. If they are to be 
coupled in at full speed, the resistances for 
controlling a shunt machine must be enough 
to cause the whole variation of field. Gen- 
erally, a shunt machine is put into circuit 
at a lower speed with full field ; but in any 
case it is advisable to have resistance enough 
to go through the whole range of the dy- 
namo. This means a very large resistance 
board, and a very large drain of electrical 
power going to waste. Ten dynamos of 
100,000 watts each may thus waste two or 
three horse-power among them on adjustable 
resistances. With compound machines 
nearly the whole of this waste can be saved. 
There seems, therefore, to be a heavy bal- 
ance in favor of compound machines for 
station work. 

Parallel coupled stations without batteries 
give most trouble when feeders are used. 
Feeders may be worked in several ways. 
The station pressure may be kept uniformly 
high—say, two per cent.—and the feeders 
may be thrown inas the load increases in such 
a way that there is always two per cent. drop 
in them. It is not necessary that the drop 
should be the same in the feeders to all 
districts. One district, close to the station, 
may be always run at, say, 102 volts without 
feeders ; the next district, a little more dis- 
tant, may have nothing but 101-volt lamps; 
and a still more distant district may be sup- 
plied with 100-volt lamps. The service 
mains of these separate districts must ob- 
viously not be connected directly in a net- 
work, but they may be connected by feeders 
which have enough resistance to have the 
requisite drop when they alone supply the 
outlying districts during the times of lightest 
loads. The station pressure is then kept at 
102 volts always. It may be preferable to 
make the whole station ‘‘compound up” a 
little—that is to say, give a higher pressure 
when the load is heavy. When feeders are 
not used this improves a direct supply. 
For instance, when the mains are arranged 
concentrically round the station with radial 
feeders, as the Pall Mall station already 
mentioned, if the lamps are all 100 volts, the 
station may give 100 volts at light loads, 
so that allthe lamps then bave 100, the drop 
being negligable; at full load the station 
runs up to 101 volts, and the near lamps get 
101, the medium 100, and the distant 99 volts, 
giving a maximum variation of only one per 
cent. This principle is equally applicable 
in the case of feeders, and lessens the cost and 
complication of the systems. The case of 
concentric service mains supplied by radial 
feeders isa particular case of districts fed 
by connecting feeders with no network of 
mains connecting the districts. In the case 
of a larger area, additional feeders can be 
run direct to the outlying districts. If the 
districts are all provided with lamps for the 





same pressure, and if the station is run in 
parallel, there must always be considerable 
waste of powerin the feeders, unless the com- 
pounding up half-way method is adopted ; 
for the distant lamps must have full pressure, 
so the whole station must be run with the 
additional pressure lost in the feeders. In 
some cases the feeders are not thrown in and 
out, but have resistances inserted in them. 
The Edison Station at Boston, for instance, 
is run this way. A certain percentage of the 
power ofthe station is then alwaysallowed to 
run to waste either in resistances orin feeders. 
A great deal of this losscan besaved, however. 
Instead of arranging the feeders and resist- 
ances so as to have a constant drop in them 
the whole of the day, they may be regulated 
so that, atany given time, the drop in all 
the feeders is the same, though at different 
timesthe drop differs. For instance, in the 
day the station may be run at 100 volts, 
with all the resistances out of all the feeders, 
so that there is no waste. In the early 
evening a shop district may be at full 
load, having a drop of two volts, while a 
residential district hasa drop of one. The 
station is then run at 102 volts, and 
one volt is lost in resistance in the resi- 
dential feeders. When the shop and 
residential district feeders each lose one 
volt, the station runs at 101 volts, with no 
resistance in either, and so on. The prin- 
ciple of ‘‘compounding up” may also be 
applied here to some extent. The saving is 
very large compared with a constant drain, 
which is probably under-estimated at two 
percent. Two percent. in a 50,000 lamp 
station means the waste of power equal to 
1,000 lamps! 

The feeder difficulty may be more eco- 
nomically treated by dividing the station 
into two parts. One is run at from 100 to 
101 volts, and the other at from 100 to 102, 
according to the time of day. The distant 
feeders are connected to the latter part of 
the station, and the nearer districts are 
worked from the former. With a tbree- 
wire system this means no less than four 
divisions of the central station plant ; but 
the connections and switchboards are but 
little more complicated than if the machines 
all run in parallel on direct supply. Of 
course, battery systems admit of feeder 
regulation in the greatest perfection ; but 
the advocates of batteries are a little apt to 
overlook the extra cost of the switches and 
connection gear, and the trcubles involved 
in uneven discharge of some of the cells. 

——__ ese —— 
The Rae Electric Railway System in 
Kansas City. 

The Detroit car (Rae system) that has been 
in operation on the Vine street line in this 
city, says a Kansas City, Mo., exchange, 
for the past few weeks, hasbeen pronounced 
a success by all who have ridden on it, and 
the management of the road are entirely 
pleased with the new device, though 
whether more will be ordered is not known, 
as the property has recently changed hands. 

The most noticeable and agreeable feat- 
ure of the car is its freedom from noise 
while in operation, and this characteristic is 
observed by everybody who has given the 
matter the least attention. No more noise 


is observable than in the running uf an 
ordinary car, which contains no machinery 
at all. The leatheroid and steel gearing 
seem to have accomplished the ends that 
they were designed for, and the reduction of 
the amount of gearing that is required to 
operate the car, as compared with other 
systems, has tended toward this desirable 
end as well] as many others, such as sim- 
plicity and cheapness. 

Those who are interested in such matters 
have expressed considerable satisfaction in 
the arrangement of the machinery under 
the car. The single motor of 30 horse- 
power, with its armature shaft running 
lengthwise of the car, geared into the 
countershaft, which, in its turn, communi- 
cates the motion to the axles by means of 
bevel gearing at its ends, presents features 
that Kansas City engineers believe to be 
valuable, and to show progress in the right 
direction. The load being evenly distributed 
on both axles, as it cannot be when two 
motors are used, the danger of stripping the 
gearing is lessened, and the usual working 
strains are equalized. 

Motor men seem to be as well pleased with 
the car as the management is, and the reduc- 
tion in the amount of motion of the con- 
trolling apparatus on the platform has met 
with considerable favor. 





Among the recent installations made by 
the Schuyler Electric Company in South- 
ern cities are: 80-light plant at Spartanburg, 
8. C.; 30-light plant at Blacksburg, 8. C.; 
50-light plant at Bedford City, Va.; 50-light 
plant at Buena Vista, Va., together with a 
500-light alternator. The company reports 
business very brisk in all lines, the factory 
being overcrowded with work. 
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OUR LONDON LETTER. 


The City and South London Railway Com- 
pany.—The shareholders in this company 
met at Winchester House on the 12th inst. 
to receive the directors’ report. Up to the 
present time the company had only spent 
some £660,000, which was very close to the 
original estimate. The meeting unani- 
mously accepted the report, and appeared 
much pleased with the progress of the work. 

The Kensington and Knightesbridge Elec- 
tric Light Stations.—The two stations of the 
company are now completed in all details, 


and a week ago Mr. Crompton invited the 
residents of the district to an inspection. 
There is further space, and it is intended to 
erect other machines, but atthe present time 
there are four dynamos of 200 horse-power 
and three of 90 horse-power, and the bat- 
teries of the immense storage cells are cap- 
able, in case of need, of giving a current of 
1,200 amperes at 110 volts. The engines 
are of the Willans type, and are provided 
with flywheels for steadier drawing of the 
dynamos, which are coupled direct. The 
steam power is developed by three sets of 
boilers, 250 horse-power capacity, con- 
structed bythe Babcock & Wilcox Company. 
The building is in red brick, and has a 
splendid appearance; everything is thor- 
oughly clean and perfectly arranged, and it 
is to be hoped that the public will so sufti- 
ciently patronize as to recoup the company 
for the necessarily first heavy outlay. 

Electric Lighting of Churches, South Kens- 
ington.—The arrangements for the lighting 
of the Church of St. Jude, South Kensing- 
ton, have now been completed between the 
vicar and church wardens and the House to 
House Electric Supply Company, of Rich- 
mond Road, West Brompton. There are 
to be 275incandescent lamps of eight candle- 
power, the present gas fixtures being utilized 
where possible for the distribution of the 
light. In the nave there are to be 144 
lamps, and 12 in each of the 12coronas. In 
the chancel there are to be 66 lamps, and 28 
for the lighting of the aisles. The installa- 
tion will be completed, connections made 
with the company’s mains and the current 
supplied, within about a month. 

Fulham.—The vestry has resolved to pre- 
vent any of the electric light companies ob- 
taining powers to supply current through 
the district, and have also refused Mr. 3. 
Morse’s application on dehalf of the Chelsea 
Electricity Supply Company, Limited, for 
permission to obtain a provisional order 
authorizing the running of electrical trams 
along the Fulham road and the King’s road 
through the parish. 

Hammersmith.—In Hammersmith also the 
vestry are hostile to the employment of elec- 
tricity on the tramway, notwithstanding the 
strongly expressed desires on the subject of 
the neighboring parishes of Chiswick and 
Brentford. The Star expresses a very plain 
opiuion that the matter is arranged by fees 
to the vestrymen. 

New Electric Miner’s Lamp.—I hear from 
Paris that M. Constant Rousseau has at last 
solved the difficulty of a portable electric 
mining lamp. The lamp contains a Plante 
accumulator arranged on M. Pollack’s plan, 
is about the same size as the ordinary 
miner’s lamp, forms an upright square and 
is divided diagonally into four cells. The 
small incandescent lamp carried is protected 
by a second glass bulb. The duration of 
lighting is 11 hours and the weight about 
416 pounds. Present cost about 30 francs, 
but if made in quantities there would, of 
course, be a considerable reduction. The 
Societé de l’Industrie Minérale gives a very 
favorable report upon specimen lamp sub- 
mitted to them. 

Messrs. Woodhouse & Rawson United. Lim- 
ited.—This company have now taken West 
End offices at 16 Great George Street, West- 
minster, and which will be under the man- 
agement of Mr. H. Sampson King. They 
have also informed me that the business of 
the firm of Messrs. King, Westerman & 
Terry, iron and steel founders and boiler 
ma‘ers, of the Union Foundry, Kidsgrove, 
Staff., has been taken over. These old 
established works are situated in the heart 
of the Staffordshire coal and iron district, 
and have direct railway and canal communi- 
cation with all parts of the kingdom. The 
company’s annual excursion was held a few 
days since and I hear a most enjoyable day 
was spent at Brighton. 

The Maxim-Weston Company.—This old 
company is now doomed. t a special 
meeting, held a few days since, at Win- 
chester House, the following resolution was, 
after considerable discussion, adopted: ‘‘That 
it has been proved, to the satisfaction of the 
meeting, that the company cannot, by 
reason of its liabilities, continue its business, 
and that it is advisable to wind up the same; 
and, accordingly, that the company be 
wound up voluntarily.” Mr. Marks and 
Mr. Hodgson were appointed liquidators. 
It is stated that there is sufficient money to 
pay all liabilities. 

The Victoria Torpedo.—The Times gives 
particulars of a new torpedo, invented by 





Mr. Murphy, of Melbourne, and manu- 
factured by Messrs. Heenan and Froude. 
It has a range of two and a half miles, is 24 
feet in length, is driven by a screw pro- 
peller worked by compressed air. The 
steering and contro] are effected by electricity, 
by means of three lines, of several strands 
each, forming a cable weighing one and a 
‘half ounces tothe yard. The torpedo carries 
1,200 yards coiled upon a free coil in an oil 
chamber. When the torpedo is started, the 
cable is given out from shore, but after 
attainment of a certain speed for every yard 
given out from shore, nine yards are un- 
coiled from the torpedo. Three motors are 
carried, weighing two pounds seven ounces 
each, and control the rudders, starting gear 
and the exploding arrangement, each elec- 
trical impulse giving a definite effect. 

The Edison Phonographic Toy and Au- 
tomaton Company, Limited.—All applicants 
for shares in this company have received 
a notice from the secretary that, owing to 
questions having arisen as to the ownership 
of certain of the patent rights, no allotment 
of shares should be made, and that all 
money paid on application for shares will 
be returned. 

Edinburgh Exhibition Awards. —The execu- 
tive council of the exhibition have decided 
that there shall be no awards in the elec- 
trical section. 

The Liverpool Overhead Railway Company. 
—The company’s fourth half-yearly meeting 
was held the other day in Liverpool. The 
directors’ report stated that the progress of 
the construction had not been as great as 
was looked for, owing to technical diffi- 
culties, but these had been surmounted, and 
the work would yo forward now with 
greater rapidity. The chairman said they 
were now turning out two spans per day, 
and if it continued at this rate the line 
would be complete in about 12 months. The 
propelling power adopted was electricity. 
From everything he could see they would 
have a large traffic, and he looked to the 
future with great expectation. 

The Southend Electric Railway.—Messrs. 
Crompton & Company have now completed 
the electric tramcar on the pier at Southend. 
The engine, boiler and dynamo are situated 
under the arches at entrance of pier, and 
the current is carried along the central rail 
for three-quarters of a mile down the pier. 
The car holds about 40 persons, and travels 
about 16 miles an hour, doing in three and 
one-half minutes what the ordinary horse 
traffic takes a quarter of an hour for. Dr. 
Hopkinson certified the line, and on the Sat- 
urday preceding, bank holiday, it was handed 
over to the local board for public use. The 
holiday folk greatly patronized it, aud there 
is little doubt it will be a very paying con- 
cern. Last Friday, Messrs. Crompton lighted 
the pier by electricity, having provided 
seven arc lamps for the pier and the new 
pavilion. 

Lyons National and Colonial Exhibition, 
1892.—It has been decided to hold a great 
national and colonial exhibition at Lyons, in 
France, in 1892. Two sections will be inter- 
national, silk and electricity. 

Dusseldorf.—From the Kelnische Zeitung, 
[ learn that the corporation of Dusseldorf, 
on the Rhine, have resolved to erect a cen- 
tral electric lighting station for about 20,000 
incandescent lamps, at the amount of two 
millions of marks, with direct current and 
accumulators, After a paper read by the 
consulting electrician, Professor Kittler, of 
Darmstadt, the installation was placed in the 
hands of Messrs. Schuckert & Company, of 
Nuremberg. 

The Gaulard Memorial.—The tablet to M. 
Gaulard by the Societa Elettricita Italiano, 
~ — was recently uncovered at Lanzo, 

taly. 

Personal.—Mr. H. M. Byllesby, the popular 
managing director of the Westinghouse 
Company, of 4 Victoria Marsions, Victoria 
street, Westminster, who has been arrang- 
ing the affairs of the company in this coun- 
try, and has brought them into a most pros 
perous condition, returned to New York on 
the 20th inst. He has made many friends 
on this side and will be greatly missed. 

West Africa.—The first electric light in- 
stallation in West Africa was started at the 
end of May last, at the Gie Apponto gold 
mine on the Gold Coast. A Siemens com- 
pound dynamo supplies 15 lights to the 
stamp mill house, engines and boilers. The 
installation was carried out by Mr. J. A. R. 
Milton, formerly with Messrs. Woodhouse 
& Rawson. CHARLES FFRENCH. 

London, Aug. 21st, 1890. 

oe ———_—__ 
Anti-Magnetic Watches. 

TheCentral Electric Company, of Chicago, 
is exhibiting a handsome line of Anti-Mag- 
netic Watches, and has completed arrange- 


ments with the Electricians’ Time Company 
for handling the same. These watches range 
in price from $10 up, and as each one is 
accompanied by a guarantee from a responsi- 
ble firm, and the method of payment made 
easy for the purchaser who cannot afford to 
pay for the watch in cash, they will, no 
doubt, meet with popular favor among 
electrical men, 





The Hedgehog Transformer. 

Last year Mr. Swinburne brought forth 
the theory that an open iron circuit could be 
made more efficient than any form of closed 
iron circuit transformer. The loss in a 
transformer is made up of loss in copper 
due to resistance, and loss in iron due to 
hysteresis. In calculating the efficiencies of 
transformers, the loss in the iron has gener- 
ally been left completely out of account, 
and the loss in copper alone considered. 
Hence the efficiencies of 97 and 98 per cent. 
claimed for closed iron circuit forms. If 
the loss by hysteresis is taken into account, 
allowing the losses as given by Ewing, the 
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loss in iron in closed circuit transformers, 
as usually designed, is some 10 per cent. of 
the full load. As the lossin iron goes on 
all the time a transformer is in circuit, this 
is very serious. ‘The proportion of actual 
to possible output of energy per day varies 
in different districts, but in most stations 
the average use of lamps is less than two 
hours a day, including all the lamps in- 
stalled. The transformer must be large 
enough to feed all the lamps installed, so it 
runs, say, an average two hours of full load a 
day. If there is a loss of 10 per cent. of full 
load in the iron, this gives an actual effi- 
ciency of 45.5 per cent. even neglecting the 
loss in copper. In the Hedgehog form the 
proportion of iron is very much reduced. 
The cross section of the iron is much less, 
and the length is about one-third of the 
closed circuit form, as it has not to surround 
the wire. The result is that even in smal! 
transformers the iron loss is under one per 
cent. of the full load. One per cent. of the 
full load gives 89 per cent. all day, neglect- 
ing copper loss, against the 45 per cent. of 





Fig. 2.—SamE, Stone JAR REMOVED. 


the closed circuit. This is neglecting cop- 
per, however, and the copper loss is greater 
in the Hedgehog form, so this is an exag- 
gerated comparison. Such a transformer 
really bas an efficiency of about 80 per cent. 
all day. 

The theory of the Hedgehog form is this: 
If a closed iron circuit is used, the iron cir- 
cuit must be long, to embrace the copper 
coils. The only way to shorten it is to 
make the copper coils smaller. This means 
using a higher current density which is 
wasteful, or fewer turns of copper. Fewer 
turns of copper demands either a higher in- 
duction in the iron, or a greater cross sec- 
tion, and both of these means greater loss by 
hysteresis. Ifthe iron circuit is open, the 
sides of the embracing core can be removed, 
so the loss by hysteresis is divided by three. 
As there is now plenty of room for copper, 
the turns and cross section can be increased 





and the iron reduced still further. The 
object of introducing the closed iron circuit 
was to reduce the magnetic resistance. An 
open circuit transformer has much higher 
magnetic resistance. The question of mag- 
netic resistance is not so important as might 
at first sight appear. Its increase demands 
more excitation, or more magneto motive 
force, and this increases the loss in copper. 
The best form is thus a compromise. The 
Hedgehog ends are to reduce the magnetic 
resistance. In a conductive circuit the resist- 
ance is high. Similarly in a composite 
magnetic circuit of iron and air, the mag- 
netic resistance is low if there is never a 
high magnetic current density or induction 
in the air, which has high specific magnetic 
resistance. ; 

The magnetizing current in a Hedgehog is 
high, but as it isa quarter of a period behind 
the primary current in phase, and as the 
primary wire has to be large enough to 
carry the primary current, the loss in watts 
is small. As this loss goes on all day, how- 
ever, it is by no means unimportant, and has 
to be included in getting out the efficiencies 
of these transformers. The construction of 
these transformers, as carried out by Messrs. 
Swinburne & Company, of Teddington, 
England, is very simple. A gun-metal 
casting of cross shaped section forms the 
backbone. It is spread out at each end, 
forming legs at one and taking the circular 
terminal board at the other. It also carries 
insulation flanges which form the ends ot the 
coils. Into the four recesses of the core are 
put four handles of soft iron wire. These 
are taped over and the secondary is wound 
on. The secondary is then covered with 
two layers of ebonite, and the flanges are 
also faced with the same material. The 
primary is wound on in two compartments 
separated by ebonite, after the manner in- 
vented by Gramme, so that both ends come 
outside, and as far removed from each other 
as possible. The ends of the core are then 
spread out and the transformer tested under 
4,000 or 5,000 volts, the insulation in meg- 
ohms being read by a peculiar instrument 
which measures the effective resistance under 
an alternating current. 

As iron cases cannot be used, as they 
would be magnetized by the transformer, 
and as any metal would have Foucault 
currents generated in it, stone-ware jars are 
used for cases. These have lids bolted 
down, with holes for leads as shown. 

—_—~-ao———— 
New Business of the Short Electric 
Railway Company. 

The Short Electric Railway Company has 
recently received an order from the White 
Line Street Railway Company, of Dayton, 
Ohio, for the equipment of motor cars, and 
shipments have already been made. 

The sane company is shipping car loads 
of motors to Rochester every few days, and 
will soon have the order for that city com- 
pleted. The Rochester Railway Company 
expect to have a number of the cars of the 
Short system in operation in that city 
within the next 30 days. 

The Short Company has also just shipped 
two more generators to St. Louis for further 
equipment of their road in that city. 

The Muskegon Railway Company has 
ordered from the Short Electric Railway 
Company three more motor trucks, one to 
be equipped with 36-inch wheels for a high 


speed car. 





Copper. 

There is a strong tendency towards higher 
prices for the dividend copper stocks, and 
the small offerings show with what con- 
fidence actual holders of the shares view 
the present and future demand of the metal. 
New York metal brokers are evidently en- 
deavoring to under-rate the situation. It is 
given out that the Calumet is willing to 
book orders upto December at 17 cents, 
but we can state officially that the Calumet 
has not offered any copper at 17 cents beyond 
September delivery. In two sales whick 
have been made, the actual delivery may 
not occur until October, possibly November, 
but interest is charged up to the account 
after September. 

It is believed by some mining interests in 
Boston that Mr. Lewisohn has sold some 
copper at higher figures than rule now, and 
that in consequence he would like to see 
some large offerings of the metal by pro- 
ducers, but, as a matter of fact, supplies 
under 17 cents do not appear, and at that 
price are only offered in small quantities. 

London—Copper, G. M. B., spot, £59 17s. 
6d.@£60; futures, £60 2s. 6d.@£60 58.—Bos- 
ton News Bureau. 
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The Westinghouse Electric and 
Manufacturing Company is now 
occupied with the installation of an electric 
plant at Galveston, Texas. 


The Electric Merchandise Com- 
pany, Chicago, are out with a most com- 
plete catalogue of electrical supplies. Elec- 
tric railway materials are their specialty. 


The Goulds Manufacturing Com- 
pany, Seneca Falls, N. Y., have issued 
another special catalogue describing their 
triplex pumps actuated by electric motors. 

The Climax Tape manufacturers, the 
Boston Rubber Shoe Company, after being 
shut down for two weeks, as is their custom 
at this season of the year, have again 
resumed operations. 

The Thomson-Houston Electric 
Company is about to erect a new factory 
at West Lynn, Mass., 190 by 80 feet, three 
stories high, for heavy machine work in 
connection with their large dynamos. The 
building is to be provided with a large 
traveling crane, equipped with three mo- 
tors, for handling the heaviest products. 

The Connecticut Motor Com- 
pany, of Plantsville, Conn., having in- 
creased their capital stock, will extend their 
facilities for manufacturing motors and 
generators, which are well liked wherever 
they are used. The amount of business done 
during the month of August is reported to 
exceed any previous month in the current 
year. 

The C., B. & Q. Ry. is remembered 
with pleasure by the electrical men who 
traveled over this road trom Chicago to 
Kansas City last Spring. The officials are 
men accustomed to handling a crowd in the 
most artistic fashion and the road is all that 
could be desired. It is a good way for 
western people to get to the St. Louis 
Electrical Exposition. Mr. H. E. Heller, of 
this company, was at the Cape May Electric 
Light Convention renewing the pleasant 
acquaintances made at the Kansas City 
meeting. 

Great Western Electric Supply 
Company.—The assortment of testing in- 
struments shown by the Great Western 
Electric Supply Company is steadily grow- 
ing. During the past week a nice lot of 
W heatstone bridge sets mounted in compact 
cases were added. These have sensitive gal- 
vanometers with arrestment for the needles, 
and are carefully calibrated. Together with 
the detector galvanometeérs, portable mag- 
netos and speed indicators in stock, and the 
voltmeters and ammeters now under way, 
form a collection of such apparatus as every 
station manager would feel proud of. It 
certainly pays well to know in just what 
shape the dynamos and circuits are, and the 
handling of such testing instruments as the 
above firm is showing will meet with ap- 
proval from all who are interested in electric 
work. 

The Interior Conduit Company. 
—The fire which partially destroyed the 
factory of the Interior Conduit and Insula- 
tion Company, on Tuesday night, August 
26th, started in the drying rooms, and after 
burning many thousand feet of green or un- 
treated underground tube, and effecting the 
destruction of the underground curing ap- 
paratus, was checked so that the output of 
underground conduits will only be tem- 
porarily restricted. The company having 
kept the original factory in West Twenty- 
seventh street on Interior conduit work, this 
branch of the business will not be inter- 
rupted, and with the aid of additional tem- 
porary factory facilities secured in that 
neighborhood, they will be enabled to aid 


the underground department materially. 
The burned building will be immediately 
rebuilt, and a new structure, seven stories 
high, will be added. . This will more than 
double the present accommodations and 
enable them to keep pace with the extra- 
ordinary demand for their products, 





The Central Electric Company 
has just received a large stock of the new 
Stoddard porcelain cut-outs. This device 
has come into great favor with electrical 
construction men, and the Central people 
teport very large sales of the same. This 
company has placed in stock a number of 
Perry wire peelers, which was illustrated 
some months since. This handy little tool 
is just adapted to bell-hangers and incandes- 
cent wiring men’suse, The company is very 
much flattered with the favor with which its 
new spark arrester is being received by the 
public. This device, as well as preventing 
sparks from falling from are lamps, also 
prevents flies and other insects from getting 
into the globes. 
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Closing quotations of electric stocks, from 
F. Z. Maguire, Electrical Securities, 18 Wall 
street, N. Y., Thursday, September 4, 1890. 
New York, Boston and Washington Stock 
Exchanges. 


NEW YORK. 
Western Union Telegraph Co............+. «. S35¢. 
Edison General Electric Co.. + -¥00ee 
Preferre d. ‘ 
Consolidated Electric Light.................. 60. 
Edison Electric Illuminating’Co.............. 
United States Electric Light................... 35. 
BOSTON. 
Thomson- Houston Ele ctric Co.. Son 
Preferred . .... we 
es te Series C... .... 12. 
sd = sa Series D........ 534. 
7 = International.............. 
5 sd OED Givercvessees ies 
“« European Welding Co...... 87. 
Dey WUD TIE OS oc ccsccccoveccedveseuces 1134. 
TELEPHONE: 
ap Se atAsdascieaseneviescimanaaned 224. 
Paameencetides Leienssins seesawceunens 4914. 
New ingiand.. Kteseievivereceears ones ae 
PE Cia clhre teeta beedesr use devtecinne Kemer 90. 
PO BINION ooo ccsisicc ce sevevesce 
MISCELLANEOUS: 
Edison Phonograph Doll........... ...... 2. 
WASHINGTON. 
Pennsylvania Telephone. ..............000e0008 25. 
Chesapeake and Potomac.....  ..........000 72. 
American Graphophone................00+ «+. 1744. 


United States Electric Light (W ashington) well 
Eckington and Soldiers’ Home Raiiway...... 69. 





F. Z. MAGUIRE, 


ELECTRICAL SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 


ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 








RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam —_ ag Fitters, can secure 

a good side line by address 
Manufacturer, 1448 Nieenre St., Buffalo, N Y. 





WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


O11 F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 








CaPiTAL, $250,000. 


W. A. T. Britton, Vice-Prest. 
ate 2 8. 4 Cashier. 5 





WASHINGTON LOAN AND TRUST CO,, 


Temporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE. 
Pays Interest on Di its. Has for sale 
Secured Investments. 

CAPITAL, - = = =  ® $1,000,000 
CALL AND SEE OR WRITE TO US. 


H. Warner, Prest. |W. B. Rosson, Secretary. 
| ay Joy @pson.V. -Prest. W.B. GURLEY, Act’g Treas. 





Washington Electric Conduit Go., 
Room 36, Corcoran Building, 
Washington, D.C. 


Manufacturers and ovattrecters of of qiaced Terra 
Cotta conduits for electric wires o lescriptions, 
bisrand 4 by the engineers of the Dietrict of Colum- 
and local —_ ‘ean Can be examined by 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON AUGUST %6. 1890. 
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435,047 Incandescent lamp socket ke 435,048 
435,049 Cut-out; Walter F. Smith, Phils ladelphia, 
Pa., assignor to the United Electric Improvement 
Co., Gloucester City, N. J. 

435,084 Electric lighting system; Alexander H. 
Bauer, Chicago, lll., assignor to the Pullman’s 
Palace Car Co., same place. 

435,093 Electric switch; Chas. H. Herrick, Win- 
chester, Mass. 

435,097 Electric signal for cable railways; Solo- 
mon J. Jacob s, New York, 

435,098 Automatic disconnector for overhead 
conductors; Andrew L. Johnston, Richmond, Va. 

435,105 System for electric circuits; Frederick 
Stitzel, Louisville, Ky. 

435,110 Electric forging machine. 435,111 Elec- 
tric bar heating and feeding apparatus for forging 
machines; Geo. D. Burton, Boston, Mass. 

435,114 "Means for distributing electric energy ; 
Sebastian Z. De Ferranti, London, England. 

435,116 Guard for electric light globes; Robt. M. 
Gardiner, Hamilton, assignor of one-half to Wm. 
Hilborn, ‘Ayr, Canada. 

435,132 Electric switch; Joseph W. Battershall, 
Attleborough, Mass. 

435,152 Electric switch; John A. Norton, Bridge- 
ponte assignor to John C. English, New Haven, 
Con 

435, 166 Trolley or contact support for electric 
cars; Leonard Atwood, Philadelphia, Pa. 

435, 177 Spark arrester; Albert M. Harris, South 
Bend, Ind. 

435, 185 Electrical watchman's clock; Harvey S. 
* Chicago, Il. 

213 Electric alarm for clocks; William H. 
waa Brooklyn, N. Y., assignor to himself and J. 
J. Mahon, same place. 

435,223 Electric cut-out; Chas. Heisler, St. Louis, 
Mo., assignor to the United Gas Improvement Co., 
Philadelphia, Pa 

435,248 Electricarc lamp; Erneste Rothlisberger, 
Lima, O., assignor of forty-nine one-hundredths to 
— W. Wagman and Geo. W. Buchanan, same 
pla 

485,259 Electric device for preventing accidents 
on a railways Gilmore Lhew, Peru, N. Y. 

5,261 Generator for electric engine circuits 
435, 262 Structure for supporting and insulating 
suspended bare conductors. 435,268 Electric rail- 
way conduit with tubular conductor. 435,264 Re- 
ciprocating electric hammer; Chas. J. Van De- 
poele, Lynn, Mass. 

35,283 M@hod of and apparatus for welding 
by electricity. 435,234 Process of heating metals 
by electricity ; Chas. L. Coffin, Detroit, Mich. 

435,292 Autographic telegraphy ; Harry Ethe- 
ridge, Pittsburgh, Pa., assignor to the Writing 
Telegraph Co., of New York, N. Y. 

435,295 Automatic telephone connector; William 
H. Ford, St. Louis, Mo., assignor by direct and 
mesne assignments to the Automatic Electric Ex- 
change Co., East St. Louis, Ill. 

435,296 Contact brush ‘for dynamos; 
Franklin, Greenville, S. C. 

435,314 Telephone tablet; Walter S. Mendenhall, 
Covington, Ky., assignor to Eleanor Tatum (ad- 
ministratrix of Samuel A. Tatum, deceased), Cin- 
cinnati, O 

435,332 Automatic current regulator; Rene 
Thury, Geneva, Switzerland, assignor to Cuenod 
Sautter & Co., same place. 

435,340 Automatic electric train signal and con- 
trolling device; William H. Wilson, New York, N. 
Y., assignor of one-half to William J. Kelly, Bos- 
ton, and Chas. H. Arnold, Woburn, Mass. 

435,343 Articulated electro magnet; Fred. H. 
Brown, Chicago, Ill. 

435,346 Galvanic battery; Chas. J. Hubbell, New 

rork, N ; - 


Eugene 


868 Extension electrolier; James F. Robb, 
Mount Vernon, assignor to the Edison General 
Electric Co., New York, N. Y. 

435,376 Electro-magneto therapeutic chair; Fred- 
erick H. Brown, Chicago, Ill. 
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435,424 Electric switch; Chas. W. Huntington, 
Baltimore, Md. 


435,488 Telephony; Thos. D. Lockwood, Melrose, 


Mass. 

435,440 Automatic electric annunciator; John W. 
Luthe and Alfred E. Jeavous, Cleveland, Ohio, said 
Jeavous assignor of one-half to said Luthe. 

435,447 Electric conductor for street railways; 
Luther M. Perkins, St. Louis, Mo. 

435,471 Electric railway closed circuit nog 
Malone Wheless, Nashville, Tenn., assignor by 
direct and mesne assignments to the Wheless Elec- 
tric Railway Co., Alexandria, Va 

435,482 Block ‘and signalsystem; Mallon 8. Conly, 
Chicago, Ill., assignor to the United States Electric 
Railway Signal Co., New York, N. Y. 

435,486 Conduit ‘for electric railways. 435,487 
Electric conduit; Wm. R. Elliott, Kansas City, Mo. 

435,490 Automatic electric switch; Theodore M. 
Foote, Boston, Mass. 

435,503 Commutator. 435,504 Commutator and 
process of making the same. 435,505 Suspender 
or eee for overhead wires; Chas. A. Lieb, New 
York 

435, 516 Electric signaling apparatus for prevent- 
ing collisions between railway trains; ore 
Perls, Wurzburg, Germany, assignor of one-half to 
Martin Perls, London, England. 

435,525 435, 526 435, 527 Regulator for dynamo 
electric machines; Chas. E. Scribner, Chic: “oe Ill., 
assignor to the W. estern Electric Co., same p 
“ sd _—- conduit; Herbert N. Curtis, ‘New 

or’ 


435,545 Automatic regulation of electric circuits; 





INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘‘C. & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 





Geo. B. Prescott, Jr., Newark, +, assignor to 
the A tor Co., of New Jersey. 
435,550 Electrical measurin instrument; Geo. 


N. Walker, New York, 
Walker Electric Co., same place. 
35,559 Upward pressure contact for electric 
railways; John A. Duggan, Quincy, Mass., assignor 
to the Burnham & Dug; Railway Appliance Co. 

485,578 Switch for incandescent lamp sockets; 
Waldo C. Bryant, ey = go Conn. 

435,629 Apparatus for covering electric wires; 
Alfred G. Holcombe, Long Island City, oe of 
one-half to Chas. L. Browne, New York 

435,639 Electric motor; Harry H. Blades, Detroit, 
Mich., assignor to the Detroit Motor Co., same 
Pp 


, assignor to the 





435,640 soane $ for «iit storage batteries 
Electric railway car; 


435,643 435,644 
Mark W. Dewey, 
assignor to the Dewey Corporation, 


on railway cars. 
Harry H. Blades, Detroit, M 

435, Electric railway ‘car. 
Method of electric weldin : 
Syracuse, N. Y., 
same place. 
535,660 Manufacture of filaments for incan- 
descent lam ; Vincent M. Hobby, New York, N.Y. 

435,662 Electric railway; Rudolph M. Hunter. 
Philadelphia, Pa., assignor to the Thomson-Houston 
Electric Co., of Connecticut. 

435,668 Electric cigar lighter; John Roberts, 
Pittsburgh, Pa., assignor of two-thirds to Homer H. 
eesten and Ivin Redpath, same place. 

679 Method of and apparatee for Sew mw 

musical sounds by electricity; Geo. Breed, U. 8S. 


Na 

rif 687 Method for Ag 2 and using second- 
ary batteries; Thos. A. nm, Menlo Park, N. J., 
oe ig he to the Edison Electric Light Co., New 


435,688 _ of and apparatus for qeneeating 
electricity. 435,689 Telegraphy; Thos. A. Edison, 
Menlo Park, N. J. 

435,690 Method of making armatures for dyna- 
mo-electric machines; Thos. A. Edison, Llewellyn 
Park, N. J. 

485,695 Electric current indicator; Albert B. 
Herrick, New York, N. Y., assignor to The Berg- 
mann & Co., same place. 

435,710 Device for controlling the current of 
oo generators; Harry W. Leonard, Chicago, 


i. 

435,744 Electric motor; Harry Groswith, Phila- 
delphia, Pa., assignor by direct and mesne assign- 
= of three- fourths to Chas. W. Kennedy, same 
Pmg35. 851 Seregty Alexander Muirhead, Lon- 
don, England. 

435, 870 Suspending device for overh+ad electric 
conductors; Elihu Thomson, Lynn, Mass. 

435,872 Pole for electric wires, etc.; Edmund 
Verstraet. St. Louis, Mo., assignor of one-half to 


Peter M. Kling and Geo. z. Robusch, same place. 
435,879 Electric railway; Rudolph M. Hunter, 
ee Pa. 
435,894 Electrical signaling apparatus; 


adie A. Hatch, Kansas City, Mo., assignor to Ben- 
jamin F. Jones, Edw. L. Martin and Alfred N. 
Jones, all of same place. 

435,896 Electrica indicator; John W. Howell, 
Newark, assignor to the Edison Lamp Co., Har- 
rison, ie 

435,897 435,898 Electrical controlling and ope 
ing apparatus; Edw. H. Johnson, New York, } 
assignor to the Interior Conduit and ak 
Co., ae ae 

435,899 lectric current regulator; Edward H. 
Johnson, New York, N. Y. 


~~ 








Proposals for the construction and erection of a 
police patrol telegraph and telephone system. 
OFFICE OF THE Commissioners, D. C., | 
WasHIneaton, September 1, 1890. | 
Sealed pro will be received at this office 
until 12 o’clock, m., Thursday, September 11, 1890, 
for the construction and erection of a police patrol 
telegraph and telephone system iu the Eighth 
Precinct, City of Washington, District of Columbia. 
Blank forms of proposals and specifications can 
be obtained at the office of the Superintendent of 
the Telegraph and Telephone Service, corner of 
Fifth ‘ani D D streets, N. W., Washington, D. C.. 
up>n application therefor, together with ali 
necessary information, and bids upon these forms 


only will be considered 
The right is reserved to reject any and all bids or 
parts of bids. 
J. W. DovG ass, 
L. G. Hing, 
H. M. Rosert, 


Commissioners, D.C. 





Sigourney Drills. 


IMPROVED. 





Sensitive, Strong and Interchangeable. 
One, Two and Three Spindles. 


GUARANTEED PERFECT. 
Send for Price List ‘‘ B.” 


The Sigourney Tool Co., 


HARTFORD, CONN. 
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TO INVENTORS: 


The Electrical Review Patent Bureau | 


Conducts a General Soliciting Business, and is prepared to do thoroughly first-class work 








in procuring patents in the United States and all foreign countries. 


THE MANACER OF THE BUREAU 





has had the advantage of a wide experience with electrical inventions, formerly in the 
Examining Corps of the Patent Office, where he was detailed to examine electrical inven- 
tions, and for the past three years as an active practitioner. 


Correspondence is strictly confidential, and any readers of this journal who may desire 





any information relating to patents need have no hesitation in addressing the Patent 


Bureau. 


Our aim is to give prompt and efficient assistance to inventors at moderate rates. 


i 
| We are gratified to be able to say that the Bureau enjoys the highest esteem of all inventors 
| who have hitherto invited it to take charge of their patent interests. 


REPORTS UPON PATENTABILITY OF INVENTIONS; INVESTIGATIONS OF QUES- 
TIONS OF INFRINGEMENT or VALIDITY OF PATENTS ALREADY ISSUED; PROSE- 
CUTION OF APPLICATIONS; EXPERT ADVICE IN RESPECT OF INVENTIONS, and 


all business relating to or depending upon patents is carefully attended to. 


ELECTRICAL | 
wvewrions ; APe 4 Special Feature. 


In this rapidly growing art, where inventors are constantly treading upon one another’s 


‘ 


heels, it is dangerous to defer steps to protect a patentable idea. 


All communications should be addressed to the 


| MANACER OF PATENT BUREAU, 





Electrical Review, 


13 Park Row, New York. 
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Burnley Dry Battery. 


| J. NH. BUNNELL & GO., 


Sole Manufacturers and Agents, 


76 CORTLANDT STREET, NEW YORK. 


HIS BATTERY is meeting with great favor in the United States, and is just now attracting 

attention on the other side among English electricians. Mr. Robert Hope Jones, late chief 

electrical engineer of the National Telephone Company, Liverpool, gives the following statistics of 
a test he recently made: 


‘*T have carefully tested the two Burnley dry cells which you sent me for the purpose, and have compared 
their performances with a Silvertown dry cell, specially ordered for the purpose of 
‘a number of tests.” It will be seen from the various tests and curves on the 
enclosed tracing, that the Burnley cell yielded greatly superior results. 

‘Its internal resistance (.1 of an ohm) was very much lower, while the 
KE. M. F. was considerably higher. It maintained its potential well when at work, 
und quickly became depolarized when allowed to rest. The Burnley cell seems in 
every particular to be electrically superior to any of the others tested, and, in fact, 
to any battery of the class my experience has brought me in contact with, while it 
and the Silvertown dry cell have the merit of being mechanically stronger and 
more portable than the ordinary glass contained. The Burnley dry cell is also 
very much superior as a secondary battery. After passing a current of 24 amperes 
from a dynamo for 14 hours through an exhausted cell, and finding it then to be 
capable of doing even more work than when perfectly new, I am inclined to 
wonder whether this form of sealed cell cannot be charged and recharged more or 
less indefinitely at trivial cost, and so become of far greater value than even its 


inventors anticipated. 





‘The internal arrangement of the two Burnley cells sent is good, the zinc 
stoat and fairly pure, the quality of the carbon excellent, the agglomerate well compressed, and the whole 
effectively sealed. 

‘«* An improvement is made in the manner of contact with the carbon plate, whereby the old lead cap, with 


its constant liability to electrical fault (with which all large users of the old Leclanche cells are so familiar), is 


done away with.” 


— 


eam >.  -_ 
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Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARE, N. J. 
®latinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2. GoRDon cc Co.., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 1156 BROADWAY, NEW YORK. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogu dard Test Instru- 
ments Ee upon application. 

THE E. S. GREELEY & CO., 
6 ano 7 Dey St., New YORK. 


Daniel W. Baker. 








Please do not let your e sang 
“J Pass this our allotted corner by, 
9 For right here in in this spot, a 
Has CLIMAX TAPE cast in its lot, “AQ 
ic) . 













"i, And solicits for itself a share 
DAD Of all the orders you can spare, 
That by its use you too may find, é 
How well it insulates the wire you & 
wind. 
Send to 


W.R. OSTRANDER & CO. 
195 & 197 FULTON ST., NEW YORE. 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 

ANNUNCIATORS, 
Electric & Mechanical’ Bellis. 








BOSTON RUBBER SHOE C0., g FACTORY, 
BOSTON, wo De Kalb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue. 





TAD _ INSTRUMENTS. 


AMMETERS (QUEEN’S NEW 
VOLTMETERS Portable Combination 
FOR DIRECT Re. ’ Testing Set, 
a Za ONITH GALVANOMETER, 
WE PAY SPECIAL ATTENTION TO RECALIBRATING 


AMMETERS AND VOLTMETERS. 
SEND FOR CATALOGUE I-66 OF ELECTRIC TEST INSTRUMENTS. 


AND 








QUEEN & CO., = = =PHILADELPHIA. 
oy THE WYCKOFF PIPE (0. 





WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL , WIRES. 


We have large works for creosoting 
—s pi) ~ my - dy ee 


WILLIAMSPORT, PENN. 


HYDRAULIC PRESSES. 


ALL VARIETIBS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &. 
WATSON & STILLMAN, 
210 East 43p StREET, New Yore Ciry. 
Specia/ Attention to Electrical Work. 


SEND FOR CATALOGUE. 





THE LEHIGH VALLEY 


CREOSOTING CO, 


WORKS, PERTH AMBOY, RN. J. 
Office, Foot of Washington Street, JERSEY CITY, MJ 


Creosoted Lumber, Underground Conduits, Tele 
graph Poles, Piling and Ties Furnished. 








Full assortment of different sizes and qualities on BRAIDER 


4 | KS: SPOOLS, ready for the machines, in Red, Yellow and Green. 
ther colors to order. Send for Sample and Prices, ~ 
— WM. MACFARLANE, & 00., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 























‘THE HORIZONTAL, 


| Drilling * Boring Machine 


IS A SPECIAL TOOL FOR BORING THE 


FIELDS and BEARINGS of DVNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 








SUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & ELecrriciay. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


~, ELECTRIC LIGHT WIRE, 


ee  MIGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE. 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and Factory, 67 STEWART STREET., PROVIDENCE. R. |. 


New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JOHN CARROLL, Ssc’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD 


Manufacturers of 












FARADAY GABLES. 
AND FACTORY MONTREAL, CANADA. 





OFFICE 
st. Gabriel Locks, 





OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! — SHADES 


BOTH ARC AND INCANDESCENT. 


RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED TO ALL 


129 BROADWAY, NEW YORK. 


WAVERLY PLACE 
JRGH, PA 


3 SIXTH AVE, PITTSBI 


Pg — i BD Ee 









~ ONLY 


3 - ra) (fold Medal ; of Be 
: 2s AWARDED FOR - hie wy 
we Electric Batteries. 





The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE eBATTERY CO., 
149 West {8th Street, New York. — 
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fvager~ Electric Fixtures, Combination Fixtures, Gas Fixtures, 
Our Establishment is not Controlled by any TRUST or COMBINE. 





Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


S GIBSON GAS FIXTURE WORKS, 
_ No. 1426 CALLOWHILL STREET, PHILADELPHIA, PA. 











—————}._ THE — 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic IIlumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 








SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
NEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 


WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICAGO. 
McINTOSH & SEYMOUR 


TANDEM COMPOUND STEAM 
JACKETED CYLINDERS, 
SUPERHEATING RECEIVER, 
PATENTED VALVE SEAT, 
AUTOMATIC RELIEF VALVES. 


NOT HOW CHEAP, BUT HOW GOOD. 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
CGorrespondence Solicited. 


<C. &X CW” ELECTRIC MOTORS. 


FAN OUTFITS. 


Electric Blowers for $hip Ventilation. 
MOTORS F* HOISTS => MINING TRAMWAYS. 


Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 






































The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 














One-eighth horse-power to 50 horse- 
power in stock. 


OVER 10,000 MOTORS IN ACTUAL OPERATION. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


42O2 & 4204 Greenwich Street, NWew Work. 





New England Office, 63 Oliver Street, Boston. 
Philadelphia  “ 38 South Fourth Street. 
Chicago “Phenix Building. 
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CUTTER’S STREET HOOD. 





RAILWAY SUPPLIES: New Armature Pinions. 


New Pole Top. 





FIXTURES : Novel Designs. Send for Cuts. 


HOUSE GOODS: Pushes of New Design. The Neat- 


est and Most Unique Switch. 














ALL-COPPER RAIL BOND. 





PATTEE’S LAMP-HOUR RECORDER. 





PORCELAIN BRANCH CUT-OUT. 

CATALOGUE NOW QUT. 
Card. 

OUR ELECTRIC SPECIALTIES, Steadily 
Growing in Number 
Publie’s Favor, 

Are all described in 


CIRCULARS. 


Send Business 











and in the 


OUR SPECIAL 








COMBINATION CONE SHADE. 





ON HBLBCTRICAL SUBIECTS 
Will be mailed to any address, postage on receipt of price. Address, 
ELECTRICAL REVIEW PUB. SOMPARY, 
Park Row, New York P.O. Box. 3.32 


BOOKS WHEN 











Writing for Catalogues, 
WILL CONFER A FAVOR on both the ADVERTISER 
and the PUBLISHER by mentioning the fact that you 
saw the advertisement in the HLEC’RICAL REVIEW. 


Information or Prices, YOU 





“The Eleetrig Railway of 1 ‘ly.’ —_- 


Ex. BB. PRINDLE, 


OF BOSTON. 


HANDSOMELY ILLUSTRATED. 


THE SUBJECT POPULARLY TREATED. 














An Able and Interesting and Timely 
Publication. 





PRICE, 50 CENTS. 4 


ADDRESS: 





ELECTRICAL REVIEW, 


{3 Park Row, New York. 







ii ene 





MANUFACTURER OF 


(INSULATED . 
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AMERICAN AND FOREIGN BOOKS 


ON ELEGTRIGITY 


Electricity, Magnetism, Etc., Etc. 


Adams. Essay on Electricit oe : 
Angell. Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 


CeCe ee eee seer eres eH sere see ee eee eee eH eEEEHEEHeeeee 


i Are oe ohn ey errr eet eet ee ee ee ee ee 
Anderson. Lightning Conductors. MN oeasscasccaions Ris oddseeseuavces ede 
Atkinson. Elements of Static Electricity...............0cceceeesseeees sewoes 4 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

BD FN oso Fino hike be Stddveerinctet ese ceersrvereeeecereeyseeereecin 
Barlow. Magnetic AttractionS..........0:ceeecceceee socccccescessesceennves 
Barnard. First Steps in Hlectricity. .........ccscccccccccccccccccccvcce coccces 
Benjamin. Age of Electricity. .............cccccccccccccccccccccccceccscccvese 
Brennan. A Popular Exposition of Electricity. 191 pagesS..........-.ceeeeeeees 
Blakesley. Alternating Currents of Electricity. Cloth..............00eeeees eee 
Bottone. The Dynamo. How Madeand How Used. A book foramateurs. Cloth. 
Cavendish. Electrical Researches. Cloth............. ccccscccce secccccce ove 
Cook. Magnetism and Electricity. Cloth, 48 illustrations........... -s+esseses 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams............ 
Davis. Manual of Magnetism, Galvanism, etc. ..........2..--seeeceeeeneeeenece 
Deschanel. Electricity and Magnetism. Cloth.............-seeceeeeeecceeeeees 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages...............00:e00: 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

OF BUNGE Tine 66 cae etser cng cccnvcee 06 cs Scere wee Hes ecesoesoesereee 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition.............++++++ 
Dunman. Short Text Book of Electricity and Magnetism................es+ee008% 
Dyer. Induction Coils ; How Made and How Used. Boards..........+-..++++++ 
Mectvicity in te Beryl GF TEA. 3. «ooo 5:00 «ve ces.cicccccceceece soocbestessvesecese 
Bverett. Uniteand Physical Constants ......00000 cosvecccecscsvessccsccesivs 
Faraday. Experimental Researches in Electricity. 3 vols., cloth..........++..+. 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations. ... 
ee, Ae ee rey et or ee rer rrr rrr 
Fleming’s. Short Lectures to Electrical Artisans...............0sceeecseeeeee os 
Francis. Electrical Experiments.................ecceeeeeess Sac atastainulaw oreeiarea' 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations.. .............+- 


Gordon. <A Physical Treatise on Electricity and Magnetism. 2 vols., cloth....... 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. 
Gordon. Four Lectures on Static Electric Induction. Cloth..............+. ees 
PEEUTEP AG, TRIER NIN TEE TEIN 6 56.0.5. 6.0:6.0:0:0: 6 sin wie velsiteworvececcceeveceds oe¥ 
Hamilton. The Origin of Energy, Electrostatics and Magnetism............ ‘evan 
Heap. Electrical Appliances of the Present Day. Cloth............. errr. 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations.... ....... 
Hospitalier. The Modern Applications of Electricity. Cloth.............esse0e 
Harris. Rudimentary Electricity. Flexible, 69 illustrations. ...............+.00 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............0..000- 
Harris. Galvanism, Animal and Voltaic Electricity.................... pent eownie 
Hering. Winding Magnets for Dynamos. 63 pages..............00.ccceeeeeeee 
SOR Te te I eo osso Beseardnccepasssneeaieonseveciveevetess o* 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations..................+. 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

I oir icin coral Necncleniecned soe 4k) MSPS ae 4 wars Jacwandewe ess 
Lardner. 


Levander. Solutions of Questions in Magnetism and Electricity. 
Lightning Flashes and Electric Dashes 
Ry. ee NII fois. Sioicine ome rtecepetesenow syed ne cas icdne eevee 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 
jects. 
ee IG ooo doco nivcrmnnn sae pdt Cid seisikvs \edann erasweeee om 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199 illustrations 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 
NS ccpeeuss science cdocieniicWc, sada namie s¥an eases 
Maxwell. A Treatise on Electricityand Magnetism. 2 vols., 20 plates and 105 
illustrations 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 
EN ihn cased nendumecwitetscnes Veuseses weaned 
McClure. Edison and his Inventions....... emibawDah Valle ceed eeneewssionene is: 
Mendenhall. 
Merwin. 
Miller. 


Ce ee ee ey 


ee ee ee ee ee ee ee ee 


NT Oe NIN 65-5. ck siec encores cessed vereyoussisestessne 
ENN. iclg oS dick cna ctecdcrnseseea. (bese ees segs 
Magnetism and Electricity. 212 pages, illustrated...........0...e+ee00% 
Munro. Elccwichy Sad We UGG. CUR. <0 5 <5.50.cs csecicvccecsesecscs's eseccee 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations....... .. 
Munro & Jamieson. Etectrician’s Pocket-Book of Electrical Rules and Tables.... 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 
Nipher. Theory of Magnetic Measurements............ og ep ee ee eee 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 
Overend. Elementary Experiments in Magnetism and Electricity. 
POURROOT. COO Pere A WON. 5 0 cree ccencinticcticr en snsritesisecepencece 
—_— Action of Lightning and Means of Defending Life and Property from its 
DOOM. 5:60 50:09 Lae ese Re hae tee ar eeae he oats KORDA REe Vee dewe Cores sae o 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations... ........... 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 
ee EE ice a PA era c ode thei Sere SEH eC CCl OEs Coe. SSESES HOS 
Rankine. Rules and TAvied 10F WOGweels .....c0cisccccsvccsc edovesecccessees 
Reports of the Committee on Electrical Standards. Cloth...............e.eee00- 
SOOROES, TEGO OO SEO WINNIE 65. 6 c.cieinsiows s0venns 4054000606600 0 6000 0ee0e 
Salomons. The Management of Accumulators..............0cceeeeeccececcceeees 
Spang. Treatise on Lightning Protection. Cloth, illustrated.................60. 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations......... 
Swinburne. Practical Electrical Units Popularly Explained. Cloth........... ; 
Tarn. Magnetism and Electricity. A book for students ..............0..ee000- 
SP OCTIO A eG UN BURNING EOIN. « o6.0:5:5:5:0. 00 sds wtnkcbn. 049 9:9:04 0980 4i90'5)9 86 400000: 
Thompson. Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- 
5:0: oneal oti ieee Rae DMN HERERO DA EO CEOS. #080606 eee 
Thompson. 
Thomson. 


Recent Progress in Dynamo Electric Machinery.................... 
PGP UNNN BONE PEIIUIIIN 6.6.60: bvocnrtecceeceeceeebreressedveees 
fe ie ee ae ee ee 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

Ca ION CSrisioncides Serna id Hetsd ome ealad.o (niece 6 eee ere RUIT LOCOS e He% 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages......... 
Woodbury’s Protection and Construction of Mill Floors. Cloth..............++- 
Welch. Table of Relative Weights of Copper Conductors............ . Apucaies sisi 
Woodward. Arithmetical Physics. Boards..............20.cccccccscccscvccece 
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| Telegraphy and Telephony. 


Abernethy. Commercial and Railway Telegraphy. J'‘ustrated, cloth.....s..e0++ 


| Beechey. Electro-Telegraphy. Cloth, 36 illustrations. .............+- e cevccceee 

| Clarke & Sabine. Electrical Tables and Formule. Cluch..........--.0 on-asaies 

| Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages......... sSeengee 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections........... seen 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth ............- 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages..... oot nee ceccceee. 
Field. History of Atlantic Telegraph.............+++.20 pits salen sapines obasnnes 
Globe Telegraph Code. .......... ae ah au nis ean ce pace een an dae eeet eae ee bese 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth............-. 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 
Jones. Historical Sketch of the Electric Telegraph. ...........+-.-+e.e-eeeceeees 
Lardners. Electric Telegraph Populdrined.. ..... 0. ..ccccccccc ccccesscens 008 


Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages... 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 

ER ee ee ee ere eee iabenee 
Maver & Davis. The Quadruplex. Cloth, 126 pages..............+ee0- Seoccees 
Mullaly. Laying of the Cable. ...........- seosses see elneeeneeneek nea aea enn 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 79 illustrations... 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 





INR civics sicsiascece tere "aacwen toons acien Radlaeieniebiee<Soiea wees ae 
Prosee & Biivermant. Teleeranny. Chath. .occce svccccevvvcccvccscvicesescceses 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols. . 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations. . 
ee ee er ee re ee 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 
Smith. Manual of Telegraphy. 31 illustrations, paper...............eeeeeeeeees 
ERIE RE eC eee a ae eee eee eee re - 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

I ois wie ad via ac ipinesiaieig-aie. viae's-« ha niereas a eaawenehicoe ees s Ore aen 

| Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 
Dacar, “Tes sens. Cloths, TIGAAION .. 5... oss cere ccesccsscvsacn se seses 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 
ER 2 es rt a Ba cia e einige iam Gaiaae: elses s warble t's aaa einis 

| Lockwood. Practical Information for Telephonists. Cloth. ....... ........... 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations....... 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
re ec cca once occins own arigeas uae Jie< tS hb 586s so waY TAN See Coos 


Electric Lighting and Transmission of Power. 


| Alglave & Boulard. The Electric Light. Its History, Production and Application. 
458 pages....... ee ee PROGR Sales + s'pele6adsseebeeses eeeee 

Atkinson. ~ Elementary Principles of Electric Lightin 

Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 
of Electric Light Plants. 70 illustrations, 93 pages...............- Ger oeesee 

Badt. Incandescent Wiring Hand-Book. 

Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 

Day. Electric Light Arithmetic, Cloth........... .ccccccscccvecccecs sevccces 

De Cew, Glacer. Magneto and Dynamo Electric Machines ..............eeeees0 

Du Moncel. Electric Lighting. 66 illustrations, cloth............ sssssseeeeee 

Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15. Vol.2..... 

Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 

Foote. Economic Value of Electric Light and Power. 191 pages 

Gordon. A Practical Treatise on Electric Lighting. Cloth.............. $ecepee 

Grierson. Electric Lighting by Water Power... ..........00+ sesccceceecs evves 

Hedge. Precautions to be Adopted on Introducing the Electric Light....... nnes 

Hedges. Contral Mation Lighting, PApet.... oe. ‘sccccces csscccesicesoceveseo 

Holmes. Practical Electric Lighting. Cloth... ..........scccccccccsccece oem 

Higgs. Magneto and Dynamo Electric Machines. 301 pages...............002- ° 

es, See NN SENN oa dno ss eteysuadavesesva cvsesnns geal 

Le Re ee ee er eer ere 

Pope. Evolution of the Electric Incandescent Lamp........ ......2..eeeeseeeee 

Prescott. Ipymamo-Tlectrictty... CHOU. 05.0.5 oo :0ic os 06004 eon beenes asec raeehtes 

| Stephen. Wrinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 

Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. ° 

| Schilling. Present Condition of Electric Lighting .....................068 tanee 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... ...... seeoee 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 
Thompson. Recent Progress in Dynamo-Electric Machinery.................... 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 
NE sing ils asic cnr oe pie piel te agleve wanaepecle ke skis ena-em aware 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 
Du Moncel. Electricity asa Motive Power. Cloth. 
Kapp. Electric Transmission of Energy and its Transformation................. 
Uipenert, HCH O-MCtOTN,. TIPREOE, oo vincs ccc. 5 creninteesivicees secasveccce 
Walker. Practical Dynamo Building for Amateurs. ................02. ceecceees. 
TEES, "EID SPOON EN SIN oon g v3.01 oeesas 05cwar cass ueeoesecdémnce eoqanee 

Testing and Measurements. 

The Galvanometer and its Uses. Morocco, 8 illustrations....... itewous 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages........... Sceeeece 

| Lockwood. Electrical Measurements and the Galvanometer. Cloth.......... eee 
Smith’s. Dynamometric Measurements... ...........ccccsercccsscccccccs eecees 

| Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 

Electro-Metallurgy, Electrotyping, Etc., Etc. 

Badt. Bell Manger’s Hand-Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
Apparatus. 106 paged, BT TIMGHAIONS, «......00:6:0000s 0 0scsve. vecscssesccceses 

Bottone. Electric Bells and All About Them. Practical Instruction for Electric 
Bell Fitters. Over 100 illustrations, 190 pages... ... rh Ee Ere ee eae 

Bottone. Electrical Instrument Making for Amateurs.................eeeeeee es 

Fontaine. Electrolysis. Cloth, 264 pages 

Gore. The Art of Electro-Metallurgy. Cloth, illustrated..... .............00.. 

Napier A Manual of Electro-Metallurgy. Cloth........ .......ceeccces-ceees 

Urquhart. Electrotyping. A Practical Manual 

RE, i err 

Wahl. Galvanoplastic Manipulations. 

Watt. Electro-Metallurgy Practically Treated. Cloth.................ceeeeceee 

Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations............... ees 

Wilson. Stereotyping and Electrotyping. Cloth, 195 pages 


Haskins. 





PAID, to any address in the world on receipt ox prize. 


Money Order, Postal Note, Draft or Registered Letter. Address 


ELECTRICAL REVIEW PUB. CO.. 


RP. O. BOX, 3329. 


APPLIGATIONS. 


MR De COMDBDAC WwW 
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(a~Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
Remit by Express or Post Office 


18 PARK ROW, NEW YORK. 
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IN BUYING THE BEST YOU BUY TNE GHEAPEST. 


The Thomson-Houston Alternating System 


is THE BEST. 

















It has proved its merits in actual operation, and 
SKE they have been fully substantiated by orders for SK 
additional equipment from a majority of its users. 
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IMPROVED DYNAMOS, 


Unequaled in Mechanical Design and Construction, 
Self-Regulation and Economy of Operation. 





Transformers of the Highest Efficiency. 
Superior Incandescent Lamps and Electric Meters. 
Complete Central Station Equipments. 


THOMSON-HOUSTON ELECTRIC COMPANY. 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 15 First Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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EDISON GENERAL ELECTRIC. COMPANY. R*"cerintmenr. 


More than 100 Different Street Railways in Operation or in course of Construction. 
More than 175 Separate Orders from Street Railways for Electrical Equipments. 


OUR ELECTRIC RAILWAY SYSTEM "*o"se"tte"mosr DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


Please Address all Communications to the Nearest District Office. 
MAIN DIsTRIcT OFFICES: 














NEW YORK, EDISON BUILDING. — DENVER, COLO., MASONIC BUILDING. SAN FRANCISCO, 112 BUSH STREET. 

NEW ORLEANS, COTTON EXCHANCE. CHICACO, RIALTO BUILDING. PORTLAND, ORE., WASHINCTON BUILDING. 
TORONTO, CANADA, BANK OF COMMERCE BUILDINC. 

CONRAD N. JORDAN, President. E. GOCORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 














































































































THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 

LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
eglzegleaglea, sy fog | « ‘ a glg*algaglee. te leg ; 
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The Burton Electric Heater ‘Electric Railway Cars: anufacturers _3| _F 
NO SMOKE! NO GASES! EASILY MANAGED! ECONOMY IN SPACE! an 
Normal use of current, THREE AMPERES, and the cost of this is in the coal burned jal 
at the generating station, which is actually LESS than that | | 
of coal burned in a stove on a car, — fx 
“They are giving us and the public entire satisfaction.’-—Ricumonp, Va., U. P. Ry. Co. = 
‘‘ The heat is pleasant, sufficient and economical.”—MartsoxouaH, Mass., StaeEeT Ry. Co. >< a » 
We are much pleased with them. and know of no reason why we shall not continue to use them and 
recommend them to others."—St. Louis anp East St. Louis ELectric Ry. Co. = w” ° 
Equitable Electric Ry. Construction Co., 416-420 Commercial Union Building, Phila., Pa. Z 
AGENCIES ; Higgins Brothers & Co., 202 Main Street, Buffalo, N. Y. [ — | 
Electric Merchandise Co., 11 Adams Street, Chicago, Ill. > 
For Further Information Address = =z ro 
THE BURTON ELECTRIC COMPANY, RICHMOND, VA. ce» = La) 
= 
= o 
Porcelain Electrical Supplies and Specialties, o8 on: 
MANUFACTURED BY w fQ 
ended = 
EMPIRE CHINA WORKS, -_ 
144 & 156 Greene St, GREENPOINT, BROOKLYN, B. D.. N. ¥. = » 
Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, — 





and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES 





EXTRACT FROM THE REPORT 
THE eaten. 


DR. SCHUYLER 8S. WHEELER, 





-—— ON 


Ameriead Bell Teleyhone jai), Uomo rein Wein fen Yon 


‘ hing’ line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
95 MILK ST., BOSTON, MASS. PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. ‘The cable was connected to overhead arc light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 


city electric lamp post. Connections were made with lights in front of 


stores by carrying the cable from the ducts in iron pipes under the side- 
This Company owns the Letters Patent granted walk and up the front of the stores. This line has been in continuous use 


to Alexander Graham Bell, March 7th, 1876, No. | for two moaths, carrying a pressure of 2,500 volts, and it shows an actual 








(74,465, and January 30, 1877, No. 186,787. rise in insulation with age and use, as will be seen from the following tests : 
The Transmission ofS rm Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
smission of Speech by all known fo a Feb. 12th, 1,800 Megohms. and branch leads), 2,000 eodion. , 


ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above | A// our White Core India Rubber Insulation is Same Quality as on 





patents, and renders each individual user oftele- above cables. 

phones, not furnished by it or its licensees, re- 

sponsible for such unlawful use, and all the conse: |; BISNOP j GUTTA PERGHA GO., 
quences thereof and liable to suit therefor. li 420-426 EAST 25TH ST., NEW YORK. 








OLEAVHLAND, OHIO. 


MANUFACTURERS OF 





ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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E"*ARADAY GARBON Co., 
ELEGTRIG i IGNT eae PITTSBURGH. PA. 


SUBSCRIBE 
NO W ccccraicat review. | 


Something New! The most useful | 3 


One, two, three, and D patented improve- 
four spindle drills for ment indrillpresses 


light work. zg for years is applied. 


SENSI TIVE ‘Royce & marzay, FOREST 


n 
with single, endless Bu ay the latest and 
belts. Large een best. Special ma- ELECTRICAL APPARATUS 
yu i noe nyo chiner rder. ’ 
va spee - n 
































LAMP HANGER 















































: Hable va S pro- ool t alogue f fine 

ed. Telegraph and Telephone Supplies, : 
Dvigit Slate Mathine (Co.| Nor 1408 Penna, Avenue, ADVANTAGES : Lamp insulated 

amen. atin | opp. Willard’s Hotel, WASHINGTON, D. 0. from hanger. 
5 9am === isiieeenta cs No strain on lamp 

PARKER-RUSSELL MINING # MFG. GO.) “a? - connection, 
MERMOD-JACCARD BUILDING, sition supported en- 
Cor. Broadway and Locust St. Rooms 307 and 308. tirely by CTOSS wire No danger of lamp 
ST. LOUIS. 


dropping by breaking 
or cutting of cord. 


Kase of Operation. 


or cable, 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 





Core in use only 


Washburn & Moen Mfg. Co. iim 

















Low Price, 
IRON *® STEEL one are 


MANUFACTURERS OF 


Ge) "vinrrarmo rama ramen |FOREST CITY 


Flectric Works 


In Long Lengths, Galvanized by our Patent Continuous 








mann Factory, GENEVA, OHIO. 
The Standard with all Telegraph and Telephone Companies. 
mn te ene s BiPs Ret Sets S Beng orcseiro uae, ta J 
eee d for otras’ Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- LFW ONS al N 
vice.’’ Sen t fr ree on application. 
New York Warehouse. Chicago Warehouse, 
(6 CLIFF STREET. 107 & 109 LAKE 8ST. ll 









(Opposite Astor House.) 
J.H.CHEEVER.teeas. J.D.CHEEVER vervy.treas 








l TTY ry 
ae ee URGES, 
8: | src BELTING. AA 
i eee ia PACKING. 
ae E | rices are low yet quality te gf asi 
Se | A Corliss et In 1H HOSE,— ty 
= fy ° | well designed and thoroughly built, W —aaee Ww AT b 4 A 
i z | is tat best the world today possesses. OR LD: MATTING 9 ‘e) ° 
As | Stee eae < STAAR-TRENDSS 
fh S| sr om One of these, write for descriptive circelar. 
3 | THE TARE @ RODLEY Co IS-PARK:ROW,-NEW-YORK: 
dé | 
| 





We are the exclusive Western Agents for the sale of 


WASHBURN & MOEN’S 


Galvanized Iron, Galvanized Steel and Hard Drawn Copper Wire. 
PRICES ON APPLICATION. 


WESTERN ELEGTRIG GO., Ghicago, III. 
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si ,ELECTRIC MERCHANDISE COMPANY, '< 


Opposite Pullman Building, 11 ADAMS STREET, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALI SYSTEMS. 


W. R. MASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’! Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 


SEALINE warte ino tine-rroor LIQUID PAINT 


DYNAMO BASES, 
































Used for the following Electrical 


— LAMP HOODS 
INSULATING, ae , 
CONNECTIONS, PAINTING E 


OF WIRES, 


EXTERIOR CABLES, } AND ALL KINDS OF IRON AND TIN WORK. 


CONVERTER BOXES, 
CUT OUT BLOCKS, 





HAS NO DISAGREEABLE ODOR. 

















MANUFACTURED BY 
JAMES A. TAYLOR, 


som EY} = SEELY & TAYLOR MANUFACTURING COMPANY, = i*¥ sec na tress 


24 Cortlandt Street and 19 Dey Street, New York City. 


flr. ffassner’s fry pattery 


—— FoR —— 


oven cinco wort NATIONAL ELECTRIC MFC. CO. 


THE BATTERIES ARE NOW MADE IN THE 











FOLLOWING SIZES: 
No. Height. Width. | 14 & 16 Vesey Street, New York, N. Y. 
18. Rectangular (Double Ceil), 7jin. 32in. x 3} in. ; Sere 
17. “ 73 46 38 “s iz “a SUCCESSORS TO 
16. Cylindrical (Enameled) 7 “ 3 in. diam. Electrical Dept., New Haven Clock Co., Microphone Carbon Battery Co, 
“ tc sé 
= é Hi ‘a : a Crowdus Dry Battery, Porter Electric Messenger Co., Splitdorf Wire Co. 
19. Oval, 64“ 32in. x12 in. 
G2. Rectangular, =m.” ve” IF YOU WANT A PERFECT WIRE USE THE 





A. SCHOVERLING, SPLITDORF WIRE. 


Sole Agent and Manufacturer, 
111 Chambers Street, NEW YORK. 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
pita season caved 








HIS Company ownsall of H. SPLITDORF’S 
CELEBRATED PATENTS for covering 
all sizes of wire. All wire manufactured 

under these patents has this trade mark 
affixed. NONE GENUINE WITHOUT. 








The advantages of the SptirporF Wire over any other insulated 
wire are: 

1st. A perfect insulation is obtained. 

2d. All oxidat.on is prevented, and the wire and its conductivity are 


TRADE MARK, 
} preserved against the deleterious effect of dampness. 
\ 8d. The outer covering (whether silk or cotton) adheres fast to the wire, and does not slip or 
| unwind from the ends. 
} 4th. A greater length of wire prepared under the SpLirporF patents can be wound in a given space 


| than wire insulated by any other process known. 


| ‘ ‘ . . 
i Id lib OF INCANDESCENT tl HU  seisaaeiie Wau aah qoeaens & cae’ wameaer wigprarebe ice dar ae Oe ne te 
; the market. 


The feeling is growing that these goods should be | Wire covered with cotton by the Spiirporr patents is fully equal in every respect to wire covered 
| with silk under any other process, while SpiirporrF silk covered wire is far superior to the ordinary silk 

— ly h anenpmgetio i — ena ; ¥ a th ~ ar ae, ce vered wire, in that so much finer silk can be used and such a decrease in bulk effected. 
ew Vesigns Oo stic merit and unexcelie nis ave 


been originated which commend themselves to intending | Having increased our plant ten-fold, we shall be able to furnish wire at short 


| 
} 
| 
| 














purchasers, being shown in Parlors illuminated by Elec: | notice. We manufacture all grades of wire, Magnet, 
tric light. Annunciator, Office, etc., etc. 
Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. r SEND FOR OUR GENERAL CATALOGUE, ILLUSTRATED IN COLORS. 
MANUFACTORY, SALESROOMS, 
24th & 26th Sts. & 10th Ave, No, 836 & 838 BROADWAY, 
NEw DToR=z. 
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CONVERTER EFFICIENCIES. 


It will PAY YOU to throw out your Present Converters 
and Substitute OUR MAKE. 


COMPARISON OF CONVERTERS. 





























TOTAL EFFICIENCY. CONVERTER CAPACITY TESTED. 
Thomson-Mouston, — 83'"7.5SO per cent. 25 
E"t. VWWayne Jenney, — —- SZ. 7 25 
NWational, ~ - a -- Ss. : 2o 


WBESTTINGHovuUsSs Ee, —- 935. re =O 


SE 





the above figures mek fn 
themselves. You can afford to 
throw away your inefficient Con- 
verters and buy Ours, which will 


pay for themselves within a rea- 
sonable time, and permit you to 
carry a larger commercial load 
on a given dynamo. 


Alternating Current 
Arc Lighting Apparatus. 








Lamps burn 40 Hrs. with- 
out renewal of Carbons! 








Arc Lighting Revolutionized 














Incandescent Alternating 
Current Dynamos, 
CONVERTERS, 
Meters, Motors. 


Send for Special Circular. 








55 Plants and 5000 Lamps 
sold within a few months. 














325 Central Stations and (( | 
600,000 Lamps! GG 


ARS 


WESTINGHOUSE SECT A MANUFAGTURING GU. 


PITTSBURGH, PA., U.S A., 


BOSTON, NEW YORK, CHICAGO, CINCINNATI, ST. LOUIS, 
SAN FRANCISCO, PORTLAND. 


Correspondence Solicited. 
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HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, - Agent for Canada. 
A. SECHRIST & CO., Denver, Sg Agent for Colorado. 
LOUIS B. HETTY, 126 Eddy Street, San Prancions, Cal., 

Agent for Pacific Coast. 





Messrs. Hazazer & STANLEY, New York, July 25th, 1890. 


GENTLEMEN : Please ship immediately the 100 bells ordered last week. I have 
used your bells for the last five years and have found no other equal to them. They are 
the best electric bells on EARTH 

"Yours truly, 


Cuas. E. Gooprica, Electrician, 


508 Bighth Avenue. 


THE E.S. GREELEY & CO., 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers ia 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered «‘lexible Conducting Gord 
of various sizes for Incandescent Lighting, - 


Spikes, Pole Steps, Lag Screws, Drive Screwa, 
Turn Buckles. Eta 


STEVENS & BABCOCK, 


HAST BAGINAW, MICE. 


GEDAR POLES 


—— FOR —— 


ELECTRICAL PURPOSES 


A SPECIALTY. 


ASK. FOR PRICES. 
Deliwered any part of the United States. 


LECTRIC HOW 


WELLINGTON 

















we. Pansy sensi 
ou "| SU 
C 0 N D EN SER Standards al BSCRI B E 


Rooms 2 and 4, University Building, New York, 





ELECTRICAL REVIEW. 





JOHN A.ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters’, Weather-proof, 
Office and Annunciator Wire. 


* MACNET WIRE + 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and (lables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 





SS SEND FOR CATALOGUE AND PRICES. = 





JONN A. ROEBLING’S SONS GO., 


NEW YORE OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 


H. L. SHIPPY, Secretary. 


WORKS: TRENTON, N. J. 


frocker-Wheeler Ge 


PERFECTED MOTORS 


Develop Full Power at Half the Speed of other 
Makes and are, Therefore, Noiseless. 


















=i Belt Holder 


The cengient, yy and 
handiest xistence | 
~ for shifting AY, Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 











= 
THE OLD STYLE. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 
Page Belting Company, Concord, N. » 
BRANCHES: Boston, New = ee Chicago, Sa 


pore oe 


The Only Watches for Electricians. 





FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 


192 BROADWAY, NEW YORK. 





Francisco. Also, m nanufa s of all the 
senor? grote “ of Le athe Y Belt ne ond ta cing. 
Send ated C: atalogue—a valuable 
treatise on ‘peltin s, Free. 








14th, Washington and {oth Streets, , “ 
NEW YORK. 
PALERMO MICA-CO. 


MINERS OF 


= DVI ICA. 


WAREHOUSE, 27 PECK SLIP, 


THE ONLY COMPANY PRODUCING 
MIC A. 
IN THE UNITED STATES. 


NEW YORK. 





W.L. SCOTT, President. 


St. 


J. F. PORTER, Vice-President. 


Cc. W. BRINK, Secretary. 


Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


4203 NORTH EIGHTH STREET, 
sr. L.OwISsS, MO. 


WRITE FOR QUOTATIONS. 
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EDISON GENERAL ELECTRIC GO. 


MANUFACTURERS AND CONTRACTORS FOR 


ARG AND INCANDESCENT LIGHTING 


S= —KwPwLAnNTsS. 














| 

















DYNAMOS CONSTRUCTED OF ANY CAPACITY AND FOR EVERY 
DESCRIPTION OF ELECTRICAL WORK. 








ELECTRIC MOTORS FOR EVERY POSSIBLE DUTY. 
hia ‘ G = 


Q ' 
VYOIIGIIS 
















Plants Erected Central Lighting 
for the fli. : =| eek Stations 
i . oo! Wet dole, Wie er 
Transmission of (ills late | i Ps For Lighting 
Power over yn ye Large Cities or 
Long Distances. fia REE Small Villages. 


seme 


DYNAMOS FOR MERCHANT STEAMERS, YACHTS AND WAR VESSELS, 


CMIEF EXECUTIVE OF FICE, 


EDISON BUILDING (cnoao street), NEW YORK. 


DIsTRIcT OF FICHES: 
NEW YORK—Edison Building. DENVER, COL.—Masonic Building. SAN FRANCISCO, CAL.—Edison Building, 112 Bush Street. 
CHIGAGO—Rialto Building. NEW ORLEANS, LA.—Cotton Exchange. . PORTLAND, OREGON—Fleischner Building. 
BOSTON—38 Pearl Street. TORONTO, CAN.—Bank of Commerce Building. 














(@ PLEASE ADDRESS ALL COMMUNICATIONS TO NEAREST DISTRICT OFFICE. .21 








FACTORIES :—WNew York City. Schenectady, N. Y. Harrison, WN. J. Hamilton, Ontario. Sherbrooke, Quebec. 
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FORT WAYNE ELECTRIC COMPANY, 


a= mors WAYNE, IND. >; 


MANUFACTURERS OF THE 


Saltery Industion System of Long Distavee Wncandessent Lighting 


AND THE 


x*8GOKK Wood Automatically Regulating *“Ge«Kx« 
ARC DYNAMO AND LAMPS. 


Main Office, FORT WAYNE, IND. 














a as : —>- >— > 
BRANCH OFFICES: 
NEW YORK, - 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - ~ 185 Dearborn Street. 
SAN FRANCISCO, 385 New Montgomery Street. 
DETROIT, MICH., 57 Gratiot Avenue. 


TORONTO, CANADA, 138 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES: 


: FORT WAYNE, - - - - INDIANA. 
WOOD DYNAMO. BROOKLYN, i ws ~ - NEW YORK. 




















a 








— PEE 
THESE IMPRovEerD 


EMPIRE um ELecTRic ny corrugated Tube Feed Water Heat 


THE 







OF MASSACHUSETTS, Wiad 
Sole Manufacturers of the iu, AS i) seoetcic ls 8 MS 
| Corrugated Tube Feed Water Heat- 


ers, Surface Condensers, Expansion 
Joints, Expansion Tubes for Come 


INSULATED WIRE. pound Engines, Coil and Straight 
Tube, Vertical or Horizontal, Feed 
Water Heaters, Harvard Pump Reg- 


Telegraph, Telephone # Electric Light swrsimuicas tte 
WIRES AND GABLES. _ ss 

















HARDTMUTH EMPIRE caRzons, | /! Healers 
HARD AND SOFT CORED. - and Condensers , | a 
Mason Primary Batteries. —_—*#!! ‘Wnter 





Ten Years Guarantee, €) ES | ae 
HOUSE WORK MATERIAL. a i 
Batteries, Wire, Bells, Push-buttons, Flexible Cord, | The Highest Known ; 











Burglar Alarms, Etc., Etc. | Results from the use 
ELECTRIC LICHT MATERIAL. of Exhaust Steam 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, | without Back Press- 
Cut-outs, Lamps, she ay game Shade-holders, ure. 
c., Etc 





AZLLI KINDS OF SEND FOR CATALOGUE “A” TO 


ELECTRICAL SUPPLICS | site iancay caeetrecemes.cinn 


for Wire Price-List and Catalogue t 
esi he heise oumae-te-tan aap Seg ST. LOUIS MECH. SUPPLY COMPANY, St. Louis and Kansas City, Mo. 


The Empire City Electric Co., 15 Dey Street, N. Y. matiieia. ts oh, de. ad. ede 
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UNITED STATES ELECTRIC LIGHTING CO, 


(WESTINGHOUSE ELECTRIC C0., Lessees.) 


ARC “INCANDESCENT 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS.==PERFECT DEVICES. 


More than 1,000 Plants in operation in Mills, Hotels, 
Office Buildings, Theatres, Etc. 


ELECTRIC MOTORS and GENERATORS. 
a tee 






























































Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required HE. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New U. S. Catalogue on Incandescent Lighting and Motors. 








GENERAL OFFICES: 
EQUITABLE BUILDING, 120 Broadway, N. Y. 
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EDISON GENERAL ELECTRIC £0. 


MANUFACTURERS AND CONTRACTORS OF DYNAMOS FOR 


ARG AN INCANDESCENT LIGHTING 


== WwPLAN?TsS. = 
ARG LAMPS ON INGANDESGENT GIRGUITS. 


DYNAMOS CONSTRUCTED OF ANY CAPACITY AND FOR EVERY 
DESCRIPTION OF ELECTRICAL WORK. 






































ELECTRIC MOTORS FOR EVERY POSSIBLE DUTY. 


ma 
EAD) ESIO2y 


eA En Pp} Ser eroyye 
bazNEiWAL LLU My IY, 








i Ssienwetady i alma 
Plants Erected DYNAMOS 

with for 
Complete <= sS Central Lighting 
Ss Rquipments eee Stations, 

for tee For Lighting 
KLECTRIC = Large Cities or 
=sRATLWAYS. Small Villages. 





DYNAMOS FOR MERCHANT STEAMERS, YACHTS AND WAR VESSELS. 


CHIEF EXECUTIVE OF FICE, 


EDISON BUILDING (eros street), NEW YORK. 


DISTRIcT OF F'ICHES: 
NEW YORK—Edison Building. DENVER, COL.—Masonic Building. SAN FRANCISCO, CAL.—Edison Building, 112 Bush Street. 
CHICAGO—Rialto Building. NEW ORLEANS, LA.—Cotton Exchange. PORTLAND, OREGON—Fleischner Building. 
BOSTON—38 Pearl Street. TORONTO, CAN.—Bank of Commerce Building. 














i= PLEASE ADDRESS ALL COMMUNICATIONS TO NEAREST DISTRICT OFFICE. .2 








FACTORIES :—New York City. Schenectady, N. Y. Harrison, WN. J, Hamilton, Ontario. Sherbrooke, Quebec. 
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The National Conduit Manufacturing Co,’s 4 
CEMENT-LINED PIPE 


IS IN USE BY THE FOLLOWING TELEPHONE COMPANIES : 


BELL, of Buffalo-Cleveland, METROPOLITAN, of N. Y., 
BELL, of Philadelphia, New Haven and Hartford, 
NEW ENGLAND, of Boston. 


2,000,000 Feet in Actual Use. 
THIS PIPE IS ESPECIALLY RECOMMENDED FOR ELECTRIC RAILWAYS. — 


CONTRACTS TAKEN FOR COMPLETE SUBWAY SYSTEMS. 
































“TIMES” BUILDING, - o - = ” - NEW YORK, 





vi 





ELECTRICAL REVLEW 




















TO INVENTORS: 


The Electrical Review Patent Bureau 


Conducts a General Soliciting Business, and is prepared to do thoroughly first-class work 








in procuring patents in the United States and all foreign countries. 


THE MANACER OF THE BUREAU 





has had the advantage of a wide experience with electrical inventions, formerly in the 
Examining Corps of the Patent Office, where he was detailed to examine electrical inven- 
tions, and for the past three years as an active practitioner. 

Correspondence is strictly confidential, and any readers of this journal who may desire 
any information relating to patents need have no hesitation in addressing the Patent 
Bureau. 

Our aim is to give prompt and efficient assistance to inventors at moderate rates. 
We are gratified to be able to say that the Bureau enjoys the highest esteem of all inventors 
who have hitherto invited it to take charge of their patent interests. 

REPORTS UPON PATENTABILITY OF INVENTIONS; INVESTIGATIONS OF QUES- 
TIONS OF INFRINGEMENT or VALIDITY OF PATENTS ALREADY ISSUED; PROSE- 
CUTION OF APPLICATIONS; EXPERT ADVICE IN RESPECT OF INVENTIONS, and 


all business relating to or. depending upon patents is carefully attended to. 


ELECTRICAL | 
wvenrions \ H/2 @ Special Feature. 


In this rapidly growing art, where inventors are constantly treading upon one another’s 
heels, it is dangerous to defer steps to protett a patentable idea. 


All communications should be addressed to the 
MANACER OF PATENT BUREAU, 
Electrical Review, 


13 Park Row, New York. 
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EDISON GENERAL ELECTRIC COMPANY.__R™iziisene 


More than 100 Different Street Raiiways in Operation or in course of Construction. 
More than 175 Separate Orders from Street Railways for Electrical Equipments. 


OUR ELECTRIC RAILWAY SYSTEM “o'se"sne"mosr” DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 


Please Address all Communications to the Nearest District Office. 
MAIN DIsTRIcT OFFICES: 


NEW YORK, EDISON BUILDING. DENVER, COLO., MASONIC Errnewe. SAN FRANCISCO, | 12 BUSH STREET. 
NEW ORLEANS, COTTON EXCHANCE., CHICAGO, RIALTO BUILDIN PORTLAND, ORE., WASHINCTON BUILDING. 
TORONTO, CANADA, BANK OF COMMERCE BUILDING. 


+\ELECTRIC MERCHANDISE COMPANY;,'< 


Opposite Pullman Building, 11 ADAMS STREE’, CHICAGO, ILL. 


THE ONLY COMPANY IN THE UNITED STATES MAKING AN EXCLUSIVE BUSINESS OF MANUFACTURING 


ELECTRIC RAILWAY SUPPLIES 


FOR ALI SYSTEMS. 


W..R. MASON, Standard and Special Designs for Car, Station and Line Work. 
Gen’! Manager. CATALOGUES FURNISHED. CORRESPONDENCE SOLICITED. 


SEALINE waren ano rneanoor LIQU ID PAINT 


DYNAMO BASES, 























Used for the following Electrical 


Purposes: 
INSULATING, LAMP HOODS, 
PAINTING EXTERIOR 
TION 
CONNECTIONS, oe Wane: 


EXTERIOR CABLES, Fes 
CONVERTER BOXES, 
CUT OUT BLOCKS, 


== AND ALL KINDS OF IRON AND TIN WORK. 





HAS NO DISACREEABLE ODOR. 

















MANUFACTURED BY 


7Onpresiaent. SEELY & TAYLOR MANUFACTURING COMPANY, 


24 Cortlandt Street and 19 Dey Street, New York City. 


JAMES A. TAYLOR, 
{ Sec. and Treas. 





*SAWYER-MAN€ 
ny CANDLE POWER §=6 | PY WY PSS Aeany sooer 


Oe 


New Series Lramp and Socket 


FOR ARC CIRCUITS. 


SAWYER-MAN | ELEGTRIG GO. 


510-534 West 23d Street, 
SEND FOR SaTALOEUE Ke | > NEW YORK. 
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INTERIOR GONDUIT AND. INSULATION ‘COMPANY, 


A New and Improved Method of Fitting Bulidings with Insulated Tube Conduits to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 


























We have just Imported direct a large | 


STOCK OF MILLING CUTTER BLANKS _ LIMAX ae APE! 


of their 


Best Cast Tool Steel. | lid ehevillow son a seni 


Write the BOSTON RUBBER SHOE COMPANY, Boston, Mass. 











Sizes, - - - 4 inches diameter, 5-8 inches thick, 
To - ~ - - 6 “5 “6S. tag « ER 2 eS 
Varying by 1-4 inch in diameter and face. a 
rice, per . ANE MARE INGOTS, CASTINGS & MANUFACTURES. | 
THE GARVIN MACHINE C0. THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
- . 512 ARCH ST. PHILADELPHIA PaA.U.S-A 
Laight and Canal Streets, New York. e Bronze IN THe Us Brre! <0 STATES AND OW “ony 
‘/ Ge oe T S PATENT 











\ 


¢ D: Sy Scie: New Tangye Buckeye Automatic Cut-off Engines. 


g 25 to 1,000 H. P. 


accu: -DURABILTY: “sat : 
SIMPLICITY: SELF CONTAINED: cent = 
5300 H on = Engine Constructiov and performance, free by 
Address BUCKEYE ENGINE CO., Salem, Ohio. 


Py SSM LULL He JOHN T.WOYE MFC GO. BUFFALO. NL. 9 





es are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
‘_ constructed for heavy and continuous dut; ty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consumption and Superior regulation Esse 

ed Automatic Cut-off Bngines 12 
Dynamo Machines a Specialty. Illustrated 
various data as to practical ae 


















































FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul | W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. | N. W. ROBINSON, 164 Washington St., Chicago, Ill. Robinson & Cary Company, &. Paul, Mino 
THE WALKER ELecTRic C0, | NEW ENGLAND BUTT co. 
, "7 PROVIDENCE, R. I., U.S. A., 
MANUFACTURERS OF THE MANUFACTURERS OF 
N ALKER ELECTRIC “ BRAIDING MACHINERY 
‘ 4 FOR COVERING 
THE ONLY RELIABLE METER IN THE MARKET, | } ) TELEGRAPH, 
50 BROADWAY, y ee 
esiden bid * 4 . = ° . ° 
Pvsanatmeanens secs Goetze NEW YORK, U.S.A. oir Electric Light Wire, 
; f LARGE SINGLE AND DOUBLE 
POND ENGINEERING CO.. BRAIDERS 
ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. FOR COVERING CABLES, 
Engines, Boilers, vusem, 3 ee en ae en, Se at, Belting, etc., designed i P 
pec Single, Double and Triple 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 





ST. LOUIS, CHICAGO, KANSAS CITY, OMAHA, DALLAS AND SEATTLE. WINDERS, 
- —~ 
CHARLES R.VINCENT & CO., Horizontal and Upright 
16 CORTLANDT STREET, NEW YORK, Lat Raping Machines. 


Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WuiILLIAMS «X Po TT TEhn, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


Cabling Machines, 
Measuring Machines, 
__ Stranding Machines, 





GENERAL ACENTS, | on Rte, Ete. 


STRAIGHT LINE ENGINES Ine! CASTINGS A SPHCIALTY. 
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TNE NATIONAL TRANSFORMER SYSTEM 


OF INCANDESCENT LIGHTING. 




























EN’ © we 
COMPLETE : OUR APPARATUS 
* Is OF THE 
EQUIPMENTS Y, 


MECHANICALLY AND 
ELECTRICALLY. 


FOR 
Light or 


Powrer a We guarantee its operation 
AND 


DISTRIBUTION. \ N | Protect our Customers. 


COMPLETE 


DIRECT CURRENT . Wapye 


SS f OF 
SYSTEM ce = i : 
ae | — . Fleetrical x Plants 
: , a oe 


Isolated Of Whatever Magnitude. 
Lighting. 








We are Prepared to Undertake the 
CONSTRUCTION 


CORRESPONDENCE SOLICITED. 
OO Se 


SS 
———— 











eee ====—=—SSSSSSSSSSSSSS— 


= NATIONAL E = 








RIC MFC. co.== 


Bau Claire, Wis. 








GEO. B. SHAW, - - - - GEN’L MANAGER. 
BAKER, BALCH & CO., Gen’l Agts., - - - = = Seattle, Washington. CHAS. M. BLANCHARD, Agent, - - - . Girard Building, Philadelphia, Pa. 
THOMAS WOLFE, Southwestern Agt., : - Union Depot Hotel, Kansas City, Mo. L. N. COX, Agent, - 7 - : : 16 Fifth St., S. E., Washington, D. C. 
LITTLE, McDONALD & CO., Gen’! Agts., . 141 East Seneca St., Buffalo, N. Y. W. N. GRAY, Special Agt., - - Room 12, Chamber of Commerce, Cincinnati, 0. 
PITTSBURGH ELECTRIC CO., Special Agts., - = 531 Wood St., Pittsburgh, Pa. 


METCALF, REED & CO., Western Agts., - = [517 Larimer St., Denver, Col. 
NATIONAL ELECTRIC MFG. & CONSTRUCTION CO., - - - - 
NATIONAL ELECTRIC DEVELOPMENT CO.,_ - . . - - . . - - History Building, 723 Market St., San Francisco, Cal, 
SIMPSON-DAVIS ELECTRICAL CONSTRUCTION CO., Agents, - . - - . . - Winnipeg, Manitoba. 
A. IRVINE, Agent, - - . - : - - - - - - - - Emelie Building, St. Louis, Mo. 


rae: NE Ww 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains’'and “Locals,” Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annunciators and Burglar Alarms, 
and all Classes of Closed and Open Circuit Work. 


FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 


- Tower Building, No. 50 Broadway, New York City. 





























ADDRESS : 


EpISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey ‘Street, New: York. 
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-HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, - ° ° - Agent for Canada. 
A. SECHRIST & CO., Denver, - ° Agent for Colorado. 

LOUIS B. HETTY, 126 Eddy Street, San Franciese, Cal., 
Agent for Pacific’'Coast. 





Messrs. Hitasen & STANLEY, New York, July 25th, 1890, 
GENTLEMEN : Please ship immediately the 100 bells ordered last week. I have 
used your bells for the last five years and have found no other equal to them. They are 
the best electric bells on EARTH. 
Yours truly, 
Cuas, E. Goopricu, Electrician, 
503 Bighth Avenue, 


THE E. 8S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 


Cleveland Are Light Cut Outs & Gang Switches 
Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 
Silk & Cotton Covered «‘lexible Conducting Oost 
of various sizes for Incandescent Idghting, « 


Spikes, Pole Steps, Lag Screws, Drive Screw: 
Turn Ruckles. Fta 


STEVENS & BABCOCK, 


HAST SAGINAW, MICE. 


GEDAR POLES 


—— FOR —— 














ASE. FOR PRICES. 
Deliwered any part of the United States. 


NOW 


WELLINGTON 


wil Belt Nolder 


The simplest, cheapest and 

handiest evice in existence 

~ for ane Dynamo Belts. 
Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 





we. -enenath, 


LECTRIC \MARSHA 
CONDENSER hel 


Rooms 2 and 4, University Building, New York. 


SUBSCRIBE 


FOR THE 


ELECTRICAL REVIEW. 

















THE OLD STYLE. 


ELECTRICAL ENGRAVI NG, A SPECIALTY. 
| p FoR ESTIMATES 


a t. Mar. 19, 1889. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 
Page Belting Company, waragrt me 
BRANCHES: a Re New York, Chicago, Sa 
oh nn apace Als manufacturer =) of. ait ithe 
rades of Le athe r Belting and I 
or Tilus trated Catalogue—a valuable 
treatise on belting, Free. 


The Only Watches for Electricians. 





FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., |: 


192 BROADWAY, NEW YORK. 








JOHN A.ROEBLING'S SONS CO. 


MANUFACTURERS OF 


Underwriters, Weather-proof, 
Office and Annunciator Wire. 


+ MACNET WIRE + 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and (ables. 








Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


IRON, STEEL, COPPER AND GALVANIZED WIRE ROPE. 








= SEND FOR CATALOCUE AND PRICES. = 





JONN A. ROEBLING’S SONS GO., 


NEW YORE OFFICE AND WAREHOUSE, 117 & 119 LIBERTY STREET 





| HH. lL. SHIPPY, Secretary. 


WORKS: - - TRENTON, N. J. 








PERFECTED MOTORS 


Develop Full Power at Half the Speed of other 
Makes and are, Therefore, Noiseless. 


WORKS: 


oe Washington and 49th Streets, dame 
NEW YORK. 









| Ee ae OF 5 eae 


2131 Ow ml “a Yo RK, 













SEND OF CATALOGUE & Senn, ENGRAVING, 


Or EVERY DESCR/PTION. 














EUREKA TEMPERED COPPER COMPANY. 


NORTH HAST, PA. 


ONLY MANUFACTURERS OF PURE COPPER TEMPERED FOR 


BRUSH COPPER, COMMUTATOR BARS, COPPER WIRE, GEAR PINIONS, BEARINGS, TROLLEY WHEELS. 


WESTERN SALES OFFICE, 225 DEARBORN ST., CHICAGO. 


EASTERN SALES OFFICE, 35 BROADWAY, NEW YORE. 
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CENTRAL - ELECTRIC - COMPANY. 


116 & 118 Franklin Street, Chicago. 





CONNECTED BY PRIVATE WIRE WITH POSTAL TELECRAPH CABLE CO. 


General Western Agents for Okonite and Candee Wires. 


THE CENTRAL SPARK ARRESTER. 


This device prevents the dropping of sparks from are lamps. It also keeps flies and other 











© 


insects from getting inte the globe. 
THE PERRY WIRE PEELER. 


This handy little tool is becoming very popular with bell-hangers and incandescent wire men, 


THE HOT WIRE LICHTNINGC ARRESTER. 


No magnet or self-induction. Furnishes absolute protection and is automatic in its action. Our price on these instruments is very low. 


ANTI-MACNETIC WATCHES. 


We have completed arrangements with the Electricians’ Time Company, by which we are enabled to offer to electrical men a 























thoroughly first-class watch, absolutely protected from magnetic influence and at a very low price. Each watch is accompanied by a 


cuarantee, stating just what it is, and in cases where desired, payments are made easy. Send for a descriptive circular. 
WE ALSO CARRY A FULL LINE OF 
K. W. PORCELAIN CUT-OUTS. STODDARD PORCELAIN CUT-OUTS. CLEVELAND SWITCHES. 
PAISTE SWITCHES. BRANCH BLOCKS, and all kinds of Electrical Supplies. 


CENTRAL ELECTRIC COMPANY, 
116 & 118 Franklin Street, Chicago. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, (15 BROADWAY, NEW YORK. 


AGENCIES: 


926 Drexel Building, Philadelphia. 111 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P. 


WORKS. JERSEY CITy, N. J. 


| | 
weit er Patent FPurnace | , 
Toad Marna TTT AD ’ THE HEINE SAFETY BOILER CO. 


Foundry and Machine Department Harrisburg Car Manufacturing Co, 
| PATENT SAFETY WATER TUBE STEAM BOILERS. 


NO CAST IRON PARTS. ALL PLATE STEEL. 




















No contracted «penings to drum, but full area of tubes carried out, thus assuring free 
circulation and dry steam. Adapted for ali kinds of water and fuel. Manufactured both 
in the East and West. Send for Iilustrated Catalogue. 


707 Bank of Commerce Building, St. Louis, Mo., 


—OR TO— 


Heine Safety Boller Co.....82 Madison St., Chicago, Ill 
Risdon tron Works... ...... .......San Francisco, Cal, 
gtvarne Roger B Giiovcceess 3 Duff Block. Denver, Col. 


os. K. = . le 
H. E. Collins & Co.....34 Lewis Block, Pittsburgh, Pa. 
Van Zile, MacCormack & Co... ........... Albany, N.Y. 
L. Metesser...... .34 St. Charles St., New Orleans. La. 
T. C. Gooch...... 448 West Main Street, Louisville, Ky. 
English,Morse & Co..1221 Union Ave.,Kansas City,Mo 
Seeger & Guernsey Co............City of Mexico, Mexico 


AGENTS. 


IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENGINES. 


STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr.k Co., 70 Kilby St., Boston. 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


a WESTERN OFFICE. MESSRS. ENGLISH, MORSE & CO, KANSAS CITY, MQ. 
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Burnley Dry Battery. 


——_—__ 


J. H. BUNNELL & GO., 


Sole Manufacturers and Agents, 


76 CORTLANDT STREET, NEW YORK. 








HIS BATTERY is meeting with great favor in the United States, and is just now attracting 
attention on the other side among English electricians. Mr. Robert Hope Jones, late chief 
electrical engineer of the National Telephone Company, Liverpool, gives the following statistics of 


a test he recently made: 

“‘T have carefully tested the two Burnley dry cells which you sent me for the purpose, and have compared 
their performances with a Silvertown dry cell, specially ordered for the purpose of 
‘a number of tests.’ It will be seen from the various tests and curves on the 
enclosed tracing, that the Burnley cell yielded greatly superior results. 

“‘Its internal resistance (.1 of an ohm) was very much lower, while the 
E. M. F. was considerably higher. It maintained its potential well when at work, 
and quickly became depolarized when allowed to rest. The Burnley cell seems in 
every particular to be electrically superior to any of the others tested, and, in fact, 
to any battery of the class my experience has brought me in contact with, while it 
and the Silvertown dry cell have the merit of being mechanically stronger and 
more portable than the ordinary glass contained. The Burnley dry cell is also 
very much superior as a secondary battery. After passing a current of 24 amperes 
from a dynamo for 14 hours through an exhausted cell, and finding it then to be 
capable of doing even more work than when perfectly new, I am inclined to 
wonder whether this form of sealed cell cannot be charged and recharged more or 
less indefinitely at trivial cost, and so become of far greater value than even its 
inventors anticipated. 

‘‘The internal arrangement of the two Burnley cells sent is good, the zinc 





stoat and fairly pure, the quality of the carbon excellent, the agglomerate well compressed, and the whole 


effectively sealed. 
‘* An improvement is made in the manner of contact with the carbon plate, whereby the old lead cap, with 


its constant liability to electrical fault (with which all large users of the old Leclanche cells are so familiar), is 


done away with.” 








